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WEDNESDAY,  MARCH  27th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  March  27th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  ifec,  President,  in  the  Chair. 

Mr.  William  T.  Ball,  Auckland,  N.Z.,  was  elected  a  Member 
of  the  Slociety. 
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Brown  Uoal,  &c.  By  H.  C.  Jenkins:  Report  on  the  Queen, 
Moliagul,  Ac,  Mines,  Moliagul.  By  S.  B.  Hunter  (1900):  Report 
on  the  Mount  William  Gold-field.  By  H.  Herman,  B.C.E., 
F.G.S.  (1900).     From  the  Secretary  for  Mines,' 

Field  Naturalists*  Club  of  Victoria,  Melbourne — Victorian 
Naturalist.  Vol.  xvii.  Nos.  8-11  (Dec,  1900,  Jan.-March,  1901). 
From  the  Club. 

Public  Library,  Melbourne — *'  The  Insectivorous  Birds  of  Vic- 
toria," ifec.     By  R.  Hall  (8vo.,  1900).     From  the  TrusUes, 

Royal  Geographical  Society  of  Australasia  (Victoria),  Melbourne 
— Journal.     Vol.xviii.    Part  2  (1900).     From  the  Society, 

Royal  Society  of  Victoria,  Melbourne — Proceedings,  n.s.  Vol. 
xiii    Part  2  (1901).     From  the  Society, 

University  of  Melbourne — Matriculation  Examination  Papers, 
November,  1900.     From  the  University, 

Public  Library,  Museum,  «fec.,  Adelaide — Report  of  the  Board 
of  Governors  for  1899-1900  (1901).     From  the  Trustees, 
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Hoyul  Hociety  of  South  Australia,  Adelaide — Transactions. 
Vol.  XKiv,    Part  Ji  (Dec.  1900).     From  tlu  tiocUty. 

W<mm1m  ariJ  Fore»ts  Department,  Adelaide,  S.A, — Annnal 
Yruffnwn  Keport  upon  State  Forest  Administration  in  S.  Aus- 
tralia for  tilt!  Year  l«9'J-l9rK).     From,  the  Conservator  of  ForeaU. 

De[iiirtiiient  of  Miiie»t,  Hobart— Progress  of  the  Mineral 
Induitry  of  Taxmania  for  Quartflrs  ending  30th  September  and 
SOtli  I)(^i;Miil*r,  1900:  Government  Geologist's  Reports  on  (1) 
The  Mineral  Districts  of  Mta.  Huxley,  Jukea,  and  Dacwin  (1900); 

(2)  Thf^  Mineral  Districts  of  Zeehan  and  Neighbourhood  (1900); 

(3)  Th«  Mt.  Parrel  District  (1900);  and  (4)  The  Blythe  River  Iron 
Ore  Detmsit  (I90I).     Feom  the  Secretary  for  Mines. 

Dopurtnient  of  Agriculture,  Perth,  W,A.— Journal.  Vol,  ii. 
Parts  r)(i  (Nov.-Dec.  I'JOO);  Vol.  iii.  Parts  1-2  (Jan.-Feb.  1901). 
From  the  Secretary. 

Gi'oloKical  Survey,  Perth— Bulletin.  No.  5  (1900):  Annual 
Progress  Kepiirt  for  the  Year  1899,  From  the  Government 
(/eoloyint. 

W'l'Hleni  Australia — Report  b}'  the  Under  Secretary  for  Lands 
for  thf  Yiiir  1C99.     From  the  Victoria  Public  Library. 

CumliridKe  Philosophical  Society — Proceedings.  Vol.  x.  Part 
7;    Vol.  si.     Purl  I  (1901>:    List  of  Fellows,  <tc,.  January,  1901, 

/><»,.  ll,e  .Vex  i«/j/. 

OonclKiUi^ical  Society  of  Great  Britain  and  Ireland,  )tanchester 
-Journal  of  Ooiichology.     Vol.  s.    Part  1   (Jan.  1901).     From 

Kiiti'inolugical  Society,  London  —Transactions,  1900.  Parts 
iii.-iv.     Frum  ikf  Swi^li/. 

GiH.loiiical  Sikiely.  London— Quarterly  Journal.  Vol.  Ivi. 
Part  4  (No.  2-.;4;  Nov.,  1900);  Vol.  Ivii.  Part  1  (No.  225;  Feb., 
1901):   Ust.  Ac.  Novcmlier  Isl,  1900.     Froin  the  Soetetj,. 

Manchester  Museum,  Oweus  College— Publication  No  29, 
Museum  Ubels  U900).     F>-oi>i  the  .Mimum. 
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Linnean  Society,  London — Journal.  Botany.  Vol.xxxiv. 
No.  241  (Nov.,  1900);  Zoology.  Vol.  xxviii.  No.  180  (Nov.,  1900): 
Proceedings.  112th  Session  (Nov.,  1899-June,  1900).  From  the 
Society. 

Marine  Biological  Association  of  the  United  Kingdom, 
Plymouth — JoumaL  Vol.  vi.  n.s.  No.  2  (Nov.  1900).  From 
the  Director. 

Queckett  Microscopical  Club,  London — Journal.  Ser.  2.  Vol. 
vii.  (Nos.  42-47;  1898-1900).  From  Professor  Wilson,  M.B., 
Ch.  M. 

Radclifife  Library,  Oxford  University  Museum — Catalogue  of 
Books  added  during  the  Year  1900.     From  the  Librarian. 

Royal  Society,  London — Proceedings.  Vol.  Ixvii.  Nos.  436- 
441  (Oct.,  1900-Feb.,  1901):  Reports  to^the  Malaria  Committee. 
Third  Series  (Dec.  1 900).     From  the  Society. 

Royal  Microscopical  Society,  London — Journal,  1900.  Part  6. 
(Dec.  1900).     From  the  Society. 

Zoological  Results  based  on  Material  from  New  Britain,  New 
Guinea,  tkc,  Collected  dining  the  Years  1895-1897,  by  A.  Willey, 
D.  Sc,  M.A.     Parts  iv.-v.  (1900).      From  Dr.  Willey,  M.A. 

Zoological  Society,  London — Abstract,  November  20th,  Dec- 
ember 4th  and   18th,  1900;   January  15th,  1901  :    Proceedings, 

1900.  Partiii.     From  the  Society. 

Scottish  Microscopical  Society,  Edinburgh  —  Proceedings.  Vol. 
iii.    No.  1  (1900).     Frmn  the  Society. 

Royal  Irish  Academy,  Dublin — Proceedings.  Third  Series. 
Vol.  vi.    No.  1  (Oct.,  1900).     From  the  Academy. 

Archiv  fiir  Naturgeschichte,  1894.  Ix.  Jahrgaug.  ii.  Band. 
1  Heft ;  1899.      Ixv.  Jahrgang.     ii.  Band.     2  Heft.      1  Halfte; 

1901.  Ixvii.  Jahrgang.     i.  Band.      1  Heft.      From  the  Editor. 

Gesellschaft  fiir  Erdkunde  zu  Berlin — Verhandlungen.  Band 
xxvii.  Nos.  5-6  (1900)  :  Zeitschrift.  Band  xxxv.  Nos.  1-2  (1900). 
JFrom  the- Society. 
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Entomologischer  Verein  zu  Berlin.  x!v.  Band.  Heft  iii.  u.  iv. 
(1900).     From  Hie  Soeiely. 

Medicinisch-naturwisaenschftftliche  GeRellachaft  zu  Jena— Jen- 
aische  Zeit-tchrift.  xxxiv.Band.  Heft  iv,  (1900) ;  xxsv.  Band. 
Heft  i.-iii.  (1901).     From  the  Society. 

Naturfonchende  Gesellschaft  zu  Freiberg  i.  B. — Berichte.  xi. 
Band.    2  Heft  (1900).     From  tKe  Society. 

Naturwiasenschaftlicher  Verein  zu  Bremen— A bhand lunge n. 
ivi.  Band.   3  Heft  (1900).     From  tk'.  Society. 

Naturhistorischer  Verein  in  Bonn  —  Verhandlungen.  Ivii. 
Jfthi^ng  (1900).  1  HMfte:  Silzungaberichh'  der  Kiederrhein- 
ischen  Gesellschaft  fUr  Natur-  und  Heilkunde  zu  Bonn,  1900, 
Erste  Halfte.     From  tin  Society, 

Senckenbergixche  Naturforschende  GeMell:<chaft  in  Frankfurt 
a.  M.— Abhandlungen.  xxv.  Band.  1  Heft;  xxvi.  Band.  2  Heft; 
xxriii.  Band  (1900);  Bericht,  1900.     From  the  Socir.ty. 

Verein  fiir  Vaterlandiache  Naturkunde  in  Wiirttemberg,  Stutt' 
gart — Jahreshefte.     Ivi.  Jahrgang  (1900).     From  the  Society. 

Zoologischer  Anzei^er,  Leipzig,  xxiii.  Band.  Nos.  629-632, 
Tp,,  Jrc.  (Nbv.-Dec,  1900):  xxiv.  Band.  Nort.  0.33-G36  (Jan.-Feli., 
1901;.     From  the  Editor, 

Soci^t^  Beige  de  Microscopie,  Bruxelles — Annalns.  Tome  xxv. 
(1899).     From  the  Society. 

Soci^t^  Rojale  de  Botanique  de  Belgique,  Bruxelles — Bulletin. 
Tome  xxix.  (1900).     From  the  Society. 

Sociit^  Boyale  de  O^c^rsphie  d' Anvers — Bulletin.  Tome  xxiv. 
3»  Fasc.  (1900).     From  the  Society. 

BocUt^  Entomologique  de  Belgique — Memoii-eH.  Tome  vii. 
(1900).     From  iJu  Society. 

Soci^t^  Royale  linniennede  Bruxelles — Bulletin.  25"°  Annte. 
Noa.  8-9  (Juin-Juillet,  1900) ;  26"'  Ann^e.    Nos.  1-3  (Nov.,  1900- 
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Journal  de  Conchyliogie,  Paris.  Vol.  xlviii.  Nos.  3-4  (1900). 
Frcnnn  the  Director, 

Museum  d*  Histoire  Naturelle,  Paris — Bulletin.  Ann^  1900. 
Nos.  5-6 :  Nouvelles  Archives.  4"*  S6rie.  Tome  ii.  l"  Fasc. 
(1900).     /Vom  the  Museum. 

Societe  des  Sciences  Naturelles  de  TOuest  de  la  France,  Nantes. 
Bulletin.  Tome  x.  I*'' et  2«  Trimestres  (1900).  From  the 
Society. 

Royal  Academy  of  Sciences,  Amsterdam — Jaarboek,  1896,  and 
1898:  Proceedings  of  the  Section  of  Sciences.  Vols,  i-ii  (1899- 
1900) :  Verhandelingen.  Afd.  Natuurkunde.  2*  Sectie.  Deel 
vi.  Nos.  3-8  (1898-99);  Deel  vii.  Nos.  1-3  (1899-1900):  Zittings- 
verslagen.  Afd.  Natuurkunde.  Deel  vii.-viii.  (1898-1900).  From 
the  Academy . 

Societe  Hollandaise  des  Sciences  a  Harlem — Archives  Neer- 
landaises.  S^rie  ii°'.  Tome  i v.  1*  Livraison  (1900);  Tome  v. 
(1900).     From  the  Society, 

Academic  Imp^riale  des  Sciences  de  St.  Petersbourg — Annuaire 
du  Mus^  Zoologique.  Tome  v.  No.  3  (1900):  Bulletin,  v®  Serie. 
Tome  X.  No.  5  (1899) ;  T.  xi.  Nos.  1-5  (1899) ;  T.  xii.  No.  1 
(19001:  Memoires.  viii'S^rie.  Vol.  viii.  Nos.  6-7  (1899) ;  Vol. 
ix.  Nos.  2  and  6  (1899);  Vol.  x.  No.  1  (1900).  From  the 
Ac€Ldemy. 

Russisch-Kaiserliche  Mineralogische  Gesellschaft  zu  St.  Peters- 
burg.— Verhandlungen.  Zweite  Serie.  xxxvii.  Band.  2  Lief. 
(1899);  xxxviii.  Band.  1  Lief.  (1900):  Materialien  zu  Geologie 
Russlands.     Band  xx  (1900).     From  the  Society. 

Societe  Imperiale  des  Naturalistes  de  Moscou — Bulletin. 
Annee  1900.     Nos.  1-2.     From  the  Society. 

Entomologiska  Foreningen  i  Stockholm — Entomologisk  Tids- 
krift.     Arg.  xxi.    Hiift  1-4  (1900).     From  the  Society. 

L'Acad^mie  Royale  des  Sciences  k  Stockholm — Bihang.  Vol. 
XXV.    Sections  1-4  (1899).     From  the  Academy. 
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Ups&la  Univeraitets  Minerali^isk-Geologwka  Instilntion — 
Meddelftoden,  25  (1900).     Fr<ym  the  UnimrHty. 

Nyt  Magazin  for  Natorvidenskabeme,  Christiania.  Bind 
xixviii.     Hefte  1  (1900).     From  the  Editor. 

Soci^U  Scientifiqae  du  Chili,  Santiago— Act«s.  T<Hne  ix.  4*^ 
et  5""*Livraison8  (1899);  T.x.  l"-2'"  Livraisona  (1900).  From 
the  Soeiett/. 

K.  K.  Naturhistorischea  Hof-Museum,  Wien — Annalen.  Band 
xiv.    Nr.  1-4;  Band  XV.    Nr.  1  (1899-I900\     From  the  Mugeum. 

Mus^e  National  Hongrois  a  Budapest  —  Termtszetrajzi 
Fuzetek.     Vol.  xxiii.    Partes  i.  iv.  (1900).     From  the  Mitsenm. 

TidenskaVis-Selskabet  i  Christiania  —  Forhandlinger,  1899. 
Noa.  2-4:  Oversigt,  1899:  Skrifter  i.,  MathematisK-naturvi- 
den8kabeligKlas.se,  1899.  Nos.  I, -J,  8-9  ;  1900,  Nos.  :i-4.  From 
the  Society. 

Socidt^  des  Sciences  de  Finlande,  Helsingfors — Bidrag.  Hiiftet 
59-60(1900) :  Oefveraigt.  xlii.  (1899-1900).     From  the  Society. 

Academic  Boyale  dea  Scienceu,  <tc.,  de  Danemark,  Copenhague 
—Bulletin,  1900.    N'  4-5.     From  the  Academy. 

Nederiandache  Dierkundige  Vereeniging,  Helder— Tijdschrift. 
^'•Serio.     Ueel  vi.    Afl.  4.     From  l!ie  Society. 

La  Nuova  Notarisia,  Padova  —  Serie  xii.  Gennaio,  1901. 
From  the  Editor,  Dr.  G.  B.  De  Toni. 

Museo  di  Zoologia  ed  Auat.  Comp.  tieila  R.  Universita  di 
Torino.  —  Bolietino.  Vol.  xv.  Nos.  377-081,  Tp.,  Ac.  (1900). 
From  the  Mueeum. 

Indian  Museum,  Calcutta^ Materials  for  a  Carcinological 
Fauna  of  India.  No.  6  (1900).  By  A.  Alcock,  MB.,  C.M.Z.S. 
From  the  AuperiiiCendeiU. 

Memoraadum  on  the  Organisation  of  Indian  Museums.  By 
George  Watt,  Esq.  (1900).  From  the  SuperuUendstU  bf  Govern- 
ment Printing,  India,  Calcutta. 
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Perak  Government  Gazette,  Taiping.  Vol.  xiii.  Nos.  33-34, 
37-43  (Oct.-Dec.,  1900):  Vol.  xiv.  Nos.  1-10  (Jan.-Feb.,  1901). 
From  the  Government  Secretary. 

College  of  Science,  Imperial  University  of  Tokyo — Journal. 
Vol.  xiii.    Part  3  (1900).     From  the  University. 

Canadian  Institute,  Toronto — Proceedings,  n  s.  Vol.  ii.  Part 
4  (No.  10;  Jan.  1901).     From  the  Institute. 

Royal  Society  of  Canada — Proceedings  and  Transactions. 
Second  Series.     Vol.  v.  (May,  1899).     From  the  Society. 

Academy  of  Natural  Sciences,  Philadelphia — Proceedings,  1900. 
Part  2  (March- Aug.).     From  the  Academy, 

Academy  of  Science  of  St.  Louis — Transactions.  Vol.  ix.  Nos. 
6-9;  Vol.  X.    Nos.  1-8  (1899-1900).     From  the  Academy. 

American  Academy  of  Arts  and  Sciences,  Boston — Proceedings. 
Vol.  XXXV.  Nos.  23-27  (May-June,  1900);  Vol.  xxxvi.  Nos.  1-8 
(July- August,  1900).     From  the  Academy. 

American  Geographical  Society,  New  York — Bulletin.  Vol. 
xxxii.    Nos.  4-5  (1900).      From  the  Society. 

American  Museum  of  Natural  History,  New  York — Annual 
Report  for  the  Year  1899:  Bulletin.  Vol.  xiii.  Articles  viii., 
xii.-xiv.,  xvi. -xxii.,  (May -December,  1900)  :  Memoirs.  Vol.  ii. 
(Anthropology  i.).  Parts  iv.-vi.  ;  Vol.  iii.  (Anthropology  ii.) 
Part  i.;  Vol.  iv.  (Anthropology.  Vol.  iii.).  Part  i.  (19U0).  From 
tlie  Museum. 

American  Naturalist, Cambridge,  U.S.A.  Vol.xxxiv.  Nos.  406- 
408  (Oct.-Dec.,  1900);  Vol.  xxxv.  No.  409  (Jan.,  1901).  From 
thi  Editor. 

American  Philosophical  Society,  Philadelphia — Proceedings. 
Vol.  xxxix.    No.  162  (April-June,  1900).     From  the  Society. 

Augustatia  College,  Rock  Island,  111. — Publications.  No.  2 
( 1 900).      From  the  College. 
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Carnegie  Museum,  Pittsburgh — Pablic&tions.  Noa.  6-7  (1899. 
1900).     From  the  Director. 

Chicago  Acodemj  of  Sciences — Bulletin.  No,  m.  Part  i.  of 
Natural  HUtorjr  Survey  (Sept.,  1898).     From  the  Academy. 

Field  Colnmbian  Museum,  Chicago — Botanical  Series.  Tot  L 
No.  6;  VoI.ii.  No.  2  (Aug.,  1900):  Zoological  Series.  VoL  L 
No.  18;  Vol.  iii.    Noa.  1-2  (JnneJ^nly,  1900).     From  the  Director. 

Hamilton  Scientific  Association,  Hamilton — Journal  and  Pro- 
ceedingn.     No.  xvi.  (1900).     From  the  A»soeiation. 

MuNeum  of  Comparative  Zoology  at  Harvard  College,  Cam- 
bridge—Annual  Report,  1899-1900:  Bulletin.  Vol.  xxxvi.  Nob. 
1-4;  VoLxxxvii.    Nos.  1-2 (June-Aug.,  1900).     From th« Director. 

New  York  Academy  of  Sciences — Annals.  Vol.  ix.  Noe.  6-12 
(August,  1897);  Vol  xii.  Parts  ii.-iii.  (1900).  From  the 
Academy. 

Smithsonian  Institution,  Washington:  U.S.  National  Museum 
—Report  for  the  Year  ending  June,  1898  (1900).  From  tht 
Director. 

U.S.  Department  of  Agriculture,  Washington — Sect«tary'8 
lleport,  1900:  Diviaton  of  AgroHology—BvWatm.  No.  24(1900); 
Circular  No.  28  (1900):  Dimsion  of  Biological  Surpey— Bulletin 
No.  14(1900):  i)irwiono/Bo/fflny— Contributions.  Vot.vii.  No.  1 
(Dec.  1900):  Division  of  Ento>ihology—^\i\\e,iiQ.  n.s.  Nos.  23 
and  26  (1900);  Circular.  Second  Series.  Nos.  41-42  (1900); 
Farmers' Bulletin.  'So.\2.(i{U<Xi):  Division  of  Vegetable  Phytiology 
and  /•nf/io/offy— Bulletin.  Nos.  17-18,  20-21,  23,  25,  27  (1899- 
1900).     From  the  Secretary  for  Agriculture. 

Washington  Academy  of  Sciences  —  Proceedings.  Vol.  ii. 
pp.  341-676  (18  No9.,  Nov.-Dec,  1900).     From  the  Academy. 

Wisconsin  Natural  History  Society^BulIetin.  Vol.  i.  n.s. 
No.  3  (July,  1900).     From  the  Society. 

Museo  Nacional  de  Buenos  Aires — Comunicaciones.  Tomo  i. 
No.  7  (Oct.,  1900).     From  the  Museum. 
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Maseo  Nacional  de  Montevideo — Anales.  Tomo  ii.  Fasc.  xv.- 
xri  (1900).     From  the  Museum, 

Bemice  Pauahi  Bishop  Museum,  Honolulu — Fauna  Hawaii- 
ensis.  Vol.  ii.  Part  iv.  (1900):  Memoirs.  Vol.  i.  No.  2  (1900): 
Occasional  Papers.     Vol.  i.     No.  2  (1900).     From  the  Museum, 

Department  of  Agriculture,  Cape  of  Good  Hope — Marine 
Investigations  in  South  Africa.  The  Atcyonaria  and  Hydrocoral' 
linm  of  the  Cape  of  Good  Hope.  By  S.  J.  Hickson,  M.A.,  D.Sc, 
F.R.S.  (1900).     From  the  Under  Secretary  for  Agriculture, 

South  African  Museum,  Cape  Town — Annals.  Vol.ii.  Part  4 
(Dec.,  1900).     From  the  Museum, 

South  African  Philosophical  Society,  Capetown — Transactions. 
Vol.  xi.  Part  2  (1900);  list  of  Contents  of  Vols.  i-xi.  (1900). 
From  the  Society, 


DESCRIPTION  OF  A  NEW  SPECIES  OF  ACACIA. 
By  J.  H.  Maidbn. 


Acacia  Dohothea,  sp.  nov. 

An  erect  shrub  of  several  feet,  with  angular  branches,  more  or 
less  covered  all  over  with  appresseti  white  hairs,  occasioually 
rubbed  off  on  the  old  leaves,  very  dense  on  the  younff  shoots. 
Phyllodia  linear-Ianceolatv,  falcate,  rather  more  than  2i  inches 
long  and  4  to  5  hues  bruad,  rarely  attaining  ^  an  inch  in  l)readth, 
obscurely  veined,  except  the  prominent  mid-vein,  with  pro- 
mineutly  thickened  margins,  and  fre<|uently  with  a  small  oblique 
or  recurved  point,  the  single  large  marginal  gland  about  half- 
way between  the  point  and  the  base.  Flower-heads  oblong, 
about  6  to  S  on  short  pedicels,  in  stout  axillary  or  terminal 
racemes  much  shorter  than  the  leaves.  Flowers  about  '^0  in  the 
heads.  Calyx  small,  shortly  J>-lobed,  very  hairy.  Petals  5, 
glabrous  or  nearly  so,  more  than  twice  as  long  as  the  calj'X, 
united  at  the  base.  Ovarium  densely  hairy.  Pods  flat,  stipitate. 
generally  1  to  lit  inches  long,  and  about  ^  inch  broad,  somewhat 
curved,  with  thickened  mar-iins,  much  constricted  between  the 
seeds,  densely  covered  with  soft  hairs,  especially  in  the  unripe 
state  Heeds  longitudinally  arranged,  small,  ovate,  only  2  or  3 
or  solitary  in  the  few  ripe  pods  seen  ;  funicle  folded  under  the 
seed,  the  la.st  fold  much  thickened. 

Mount  AVilson  (J.  H.  Maiden,  April,  181)6,  in  bud  ;  October. 
1899,  in  flower);  Mount  Victoria  (J.  H,  Maiden,  August  and 
September,  1898,  in  hud  and  in  (lower);  near  Hartley  (J.  H. 
Maiden.  February,  1899, in  bud);  Clarence  Siding  (J.  H.  Maiden, 
September,  1899,  in  flower,  and  in  April,  1900;  J.  L.  Boorman, 
December,  1900,  with  unripe  pods  ;  January,  1901,  with  ripe 
■,U). 
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The  species  is  named  in  honour  of  my  daughter,  Acacia  Dorothy 
Maiden  (in  fulfilment  of  a  long-standing  promise) 

The  affinity  of  this  species  lies  with  A.  rubidoy  A.  Cunn.,  A. 
obtusatay  Sieb.,  and  A.  amoena,  Wendl.;  but  it  is  distinguished 
from  them  all  by  the  oblong  flower-f^.ad  attaining  fully  J  inch  in 
length,  and  almost  connecting  it  with  the  section  JuUflorce,  Its 
hairy  pods  distinguish  it  also  from  the  allied  species. 


EXPLANATION  OF  PLATE. 

Fig.  1. — ^Flowering  twig. 

Fig.  2. — Showing  the  oblong  flower-heads,  best  seen  in  bud. 
Fig.  3. — Pentamerous  flower,  showing  the  hairy  calyx. 
Fig.  4. — Pod,  showing  the  constriction  between  the  seed. 
Fig.  5. — Seed,  with  funiole,  enlarged. 


NOTE  ON  THE  SUBGENUS  SALINATOR  OF  HEDLBY. 
Bt  Edoar  a.  Shite,  F.Z.S.,  Cokr.  Mbh. 

Id  the  last  Fart  of  the  Proceedinga  of  this  Society  (Vol.  xxv., 
p.  511)  Mr.  Hedley  has  suggested  a  new  subgeneric  name 
(Salinator)  for  the  Australian  shell  commonly  known  as  Ampki- 
bola  fragile,  to  take  the  place  of  AmpuUarina  of  authors  which 
be  shows  to  have  a  different  signification  from  the  AmpuUarina  of 
Sowerby. 

In  his  remarks  he  merely  casually  refers  to  the  genus  Ampul- 
lacera  of  Quoy  and  Gaimard,  described  in  1832*,  which  included 
both  the  genus  Amphibola  as  restricted  by  Mr.  Hedley,  and  the 
subgenus  AmpuUarina,  auct.  ( =  Salinator). 

The  question  first  of  all  arises  whether  there  are  sufficient 
grounds  for  subgeneric  separation,  and  secondly,  if  this  be  granted, 
whether  the  name  Ampwllacera  should  not  have  been  used. 

It  is  a  recognised  custom,  where  an  author  has  included  various 
forms  under  one  generic  title,  for  his  successors  to  limit  the 
genus,  retaining  the  original  name,  and  to  apply  fresh  terms  to 
the  forms  considered  distinct. 

As  Messrs.  Quoy  and  Gaimard  did  not  indicate  either  species 
in  particular  as  the  type  of  their  genus,  it  is  open  to  any  succeed- 
ing writer  to  apply  the  name  Ampullacera  either  to  A.  avellana 
or  to  A.  jragitis,  supposing  he  considers  them  generically  or 
subgenerically  different. 

Now,  as  the  species  avellana  was  previously,  in  1817,  appro- 
priated by  Schumacher  as  the  type  of  bis  Amphibola,  it  could 
not  be  retained  for  Atapullacvra,  and,  therefore,  it  seems  to  me 
that  Mr.  Hedley  would  have  acted  more  wisely  if  he  had  used 

■  Voy.  A»troIabe,  ZqqI.  Moll.  Vol.  ii.,  p.  196. 
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ihe  latter  term  for  the  Jragilis  group  of  species,  instead  of 
farther  burdening  science  with  a  new  name. 

Conchologically  the  two  forms  are,  in  my  opinion,  inseparable 
subgenerically,  and  M.  Bouvier*,  who  has  studied  the  anatomy 
of  both,  although  pointing  out  differences  in  the  genitalia,  does 
not  appear  to  have  considered  them  sufficient  for  generic  or  sub- 
generic  distinction. 

In  conclusion  it  may  be  of  interest  to  point  out  that  the  proper 
name  to  apply  to  the  New  Zealand  species  is  Amphibola  crenata, 
as  the  following  synonymy  will  shew  : — 

1784 — Limax  crenata,  Martyn,  Univ.  Conch.  Vol.  ii.,  pi.  69. 

1789 — Btdimus  avellana,  Bruguiere,  Ency.  Method.!  Vers. 
Vol.  L  p.  297. 

n^O— Helix  avellana,  Gmelin,  Syst.  Nat.*  p.  3640. 


♦  Bull,  Soc.  Philom.  Paris,  ser.S,  Vol.      pp.  146-153. 

t  The  oorrect  dates  of  those  works  have  been  kindly  supplied  to  me  by  Mr. 
C  Davies  Sherborn. 


STUDIES  ON  AUSTRALIAN  MOLLUSCA. 

Part  IV. 

(Continued  from  Vol.  xx.v.,  p.  732.) 

By  C.  Hbdlby,  F.L.S. 


Flahhulina  gavndahemsis,  Brazier. 

I/eli.:  (Thalaaxia)  G'njndahenMU,  Braz.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  i.  1875,  p.  3. 

(Plate  ii.,  figs.  17-19.) 

An  exanijile  from  the  original  lot  has  supplied  the  opportunity 
of  illuHtmtint;  this  hitherto  unfigured  slid].  It  measnreH  :  height, 
4  mm.  ;  mnjor  diameter,  7  mm.  ;  minor  diameter,  6  mm.  With- 
out somp  kiiowled}^  of  the  anatomy,  its  «liis.sification  cannot  be 
certiiiii.  Thit  considi-ratiun  of  shell  chara^^ters  suggestti  to  me 
that  it.s  place  is  next  F.  (UHn,  Pfr.,  as  a  secon<l  menihcr  of  the 
subgenus  called  lledhyoconchn  by  Pilsbrj'.* 

Tkitokium  siSENSE,  Reeve. 

Tryon,  Man.  Conch,  iii.,  p,  20,  pi.  xi.,  flg  85. 

This  tropical  specie.s  appears  to  have  escaped  notice  n»  an 
inhabitant  of  the  coast  of  N.  S.  Wales.  I  have  seen  an  adult 
specimen  tahen  at  the  Black  Hocks,  near  Ballina,  N.  S.  Wales. 

A  near  ally,  T.  caiidalvm,  Itceve,  has  already  beeii  recor<k'd  bj' 
Anf{ast  from  Port  Steplieiis  and  near  the  mouth  of  the  Macleay 


•  Pilebty,  Guide  lo  the  Study  of  Helices,  m04,  p.  1 
tAnt'ttB.  I'.Z.S.,  1877,  p.  179. 
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River.  I  have  seen  an  adult  shell  from  the  Black  Rocks,  and  a 
young  dead  specimen  was  lately  found  at  Balmoral  Beach  by  Mr. 
J.  J.  Walker,  R.N. 

Mangilia  ALTIC08TATA,  Sowerby. 

Sowerby,  Proc.  Malacol.  Soc.  ii.,  1896,  p.  31,  pl.iii.,  fig.  16. 

This  species  has  hitherto  been  known  only  from  St.  Vincent's 
Gulf,  S.  Australia.  I  have  lately  recognised  it  in  a  single  beach 
shell  collected  by  Mr.  J.  Brazier  in  the  dyke-trough  at  Hunter's 
Beach,  Middle  Harbour. 

ScALA  MiNUTULA,  Tate  <&  May. 

Tate  &  May,  Trans.  Roy.  Soc.  S.  Australia,  1900,  p.  95. 

This  species  has  been  found  in  N.  S.  Wales  by  Mr.  H.  L. 
Kesteven,  who  has  shown  me  an  example  which  he  collected  at 
the  North  Head  of  Botany  Bay.  He  has  since  generously 
presented  his  specimen  to  the  Australian  Museum. 

Odontostomia  varians,  Tate  «k  May. 

Tate  &  May,  Trans.  Roy.  Soc.  S.  Australia,  1900,  p.  97. 

An  example  of  this  species  which  I  collected  on  Balmoral 
Beach,  Middle  Harbour,  was  identified  for  me  by  Prof.  Tate. 

LlOTIA  VKNUSTA,  n.sp. 

(Plate  ii.,  figs.  1-3.) 

Shell  flattened,  widely  umbilicate,  solid,  glossy,  white.  Whorls 
four  and  a-half.  Upper  ones  smooth;  the  last  two  with  one  keel 
at  the  periphery  and  another  at  a  third  of  the  distance  between 
that  and  the  suture;  on  the  last  whorl  these  are  beaded  (32  beads 
on  the  periphery),  but  on  the  penultimate  they  are  plain.  On  the 
base  a  keel  follows  the  rim  of  the  umbilicus,  and  at  equal 
distances  three  others  are  disposed  between  that  and  the 
periphery.  For  minor  sculpture  there  are  raised  spiral  threads 
between  the  suture  and  upper  beaded  keel.  The  spaces  between 
the  other  keels  are  latticed  by  oblique  threads  in  the  line  of 
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growth,  whicli  appear  again  within  the  umbilicus.  Aperture 
oblique,  ovate;  Up  very  little  thickened  and  expanded-  Major 
diam.,  4-9;  minor  diam.,  3-8  ;  height,  2  2  mm. 

Hob. — Darulcy  lalancl,  Torres  Straits.  One  specimen  taken 
by  Mr  J.  Brazier  in  30  fathoms. 

Type. — To  be  preserved  in  the  Australian  Museum. 

This  species  is  not  like  the  typical  Liotia;  it  possibly  belongs 
to  Microlheea,  a  genus  not  sufficiently  elaborated  by  its  author 
for  satisfactory  use. 

LlOTtA   DBVKXA,  n.sp. 
(Plate  ii.,  figs.  4-6.) 

Shell  turbinate,  whorls  in  transverse  section  nearly  square, 
widely  umbilicate,  very  solid,  dull.  Colour  creamy  white, 
whorls  four,  the  upper  two  imsculptured,  the  last  descendii^ 
steeply  and  i^uddenly.  The  whole  surface  is  densely  covered  by 
fine,  clase,  radiating  threads.  Periphery  flattened,  with  a  keel 
at  the  upper  and  lower  angles,  the  superior  crenul&ted.  Outside 
the  deeply  impressed  suture  runs  a  row  of  denticules.  Base 
flattened,  the  abrupt  margin  of  the  aperture  scalloped.  Aperture 
semiluiiate,  very  oblique,  with  two  massive  lips,  one  within  the 
other.     Major  diam.,  4-5;  minor  diam.,  3*5;  height,  3'3  mm. 

//lift. —Torres  Straits;  dredged  by  Mr,  J.  Brazier,  in  12 
fathom  H. 

l^ype.—To  be  preserved  in  the  Australian  Museum. 

Teinostoma  vesta,  n.sp. 
(Plate  ii.,  figa.  14-16.) 
Shell  subiliscoidal,  solid,  smooth,  gloi^sy,  white,  and  widely 
umbilicate.  Whorls  four,  parted  by  a  furrowed  suture,  last 
whorl  broadened  near  the  aperture,above  ascending  on  the  previous 
whorl,  Ijelow  with  incipient  transverse  ribs.  Spire  a  little 
elevated.  Umbilicus  infundibuliform,  sharply  angled  at  the 
margin.     Apertui-e  oval,  a  little  thickened  within.     Major  diam,, 

3-1.-J; 
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Hab. — Darnley  Island,  Torres  Straits;  several  examples 
dredged  by  Mr.  J.  Brazier,  in  30  fathoms. 

Type. — ^To  be  preserved  in  the  Australian  Museum. 

Cyllbne  lactba,  Adams  k  Angas. 
Adams  k  Angas,  P.Z.S.,  1863,  p.  422;  1867,  p.  191. 

(Plate  ii.,  fig.  10.) 

A  drawing  is  now  presented  of  this  hitherto  unfigured  species. 
The  original  is  13  mm.  in  length  and  6*5  in  breadth.  It  was 
identified  by  Mr.  Brazier,  and  was  dredged  by  him  in  8  fathoms 
off  the  inner  North  Head,  Sydney  Harbour.  The  colour  is  not 
always  as  described  by  the  specific  name.  Some  shells  are 
marbled  with  pale  brown,  and  have  below  the  suture  alternate 
white  and  dark  brown  spaces. 

Cantharidus  decoratus,  Philippi. 

This  common  shell  varies  a  little;*  some  specimens  are  more 
sharply  keeled  and  some  are  broader  in  proportion  to  their  height 
than  others ;  the  spiral  lines  of  granules  differ  in  their  develop- 
ment, and  the  colouration  is  not  always  the  same.  Owing 
partly  to  this,  but  chiefly  to  insufficient  material,  it  seems  to  me 
that  several  names  have  been  applied  to  it.  After  diligent  study 
I  can  find  no  essential  difference  between  the  descriptions  and 
figures  in  the  Conchylien  Cabinet  of  Trochus  decoratus  (p.  59),  T, 
fragum  (p.  257),  and  T.  pyrgos  (p.  297),  all  of  Philippi.  Indeed, 
my  chief  difficulty  in  uniting  these  is  to  believe  that  so  careful  an 
author  could  thus  err.  No  subsequent  conchologist  has  recognised 
all  three  species.  For  instance.  Smith  sees  T.  decoratus  in  the 
Sydney  shell,  but  refers  to  fragum  as  only  known  to  him  in 
literature ;  again,  Pilsbry  recognises  the  Sydney  shell  as  T.  pyrgos^ ' 
but  T.  decoratus  is  for  him  a  name  in  books. 

The  description  of  Thalotia  zehrides  by  A.  Adams  is  without 
measurement  or  locality,  and  is  quite  useless  for  discrimination. 
Angas,    doubtless   informed    by  Adams,    thus    determined    and 

•  Aa  noticed  by  Reeve,  Conch.  Icon,  xiv.,  1863,  Ziziphinits,  PI.  v.,  f.  36. 
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redeflcribed  Uie  common  Sfdney  sbetl.*  Pilsbiy  doabCfoUy 
■aburdinatea  T.  x^bride*  to  Canthariliu  ptfrgoi.\ 

These  nsmes  appeared  in  the  following  ofder : — 

Trocha$  lUeoratat,  Philippi,  Zeitich.  f.  Mai.,  July,  1846,  p. 
103.     I»cality  onknown  ;  from  Gmner's  collection. 

Trochu*  /ragum,  Philippi,  Zeitech.  f-  Mai.,  1848,  p.  106. 
Locality  unknown;  kIbo  f rom  Gmner's  collection. 

TTochuspifrgo$,  Philippi,  Zeitsch.  f.  Sfal..  1^49,  p.  189.  Locality 
Australia;  from  Hanleys  collection. 

Thalolia  zfJ)Tide»,  A.  Ad.,  P.Z.S.,  1851,  p.  173.  Locality  nn- 
known. 

CaiUhiridug  cheoratu*.  Ad.  d:  Ang.  (P.Z.S.  1864,  p.  37),  is 
identified  by  Prof.  Tftt«  as  GibbtUa  tiheriana,  CroaM,  1863.  Itia 
flabmittad  that  the  different  rendering  of  the  generic  name  of 
that  speciftK  permits  Cantharidtig  deeoratug,  Philippi,  to  be  used 
for  the  Sydney  shell. 

CUSPIDARIA    LATBBULCATA,  Ten.  Woods. 

iPwero  lausulcala,  Woods,  P.LS.  N.8.W,  ii.,  1877  (1878),  pp. 
123,  124. 

(Plate  ii.,  figs  11-13.) 

That  an  illustration  of  this  hitherto  unfigured  xpecies  might  be 
supplied,  Dr.  J.  C.  Cox  has  kindly  lent  me  his  original  series 
studied  by  the  Rev.  J.  T.  Woods.  The  valve  represented  is 
31  mm.  long.  C.  tateeulcata  was  taken  in  Torres  Straits  by  Prof. 
A.  C.  Haddon.* 

Smith,  who  writes  the  name,  N.  latigulcala,  marks  the  species 
as  one  he  personally  examined  and  includes  it  in  his  section  A.  or 
Nea.ra  proper.^ 

Dall  has  pointed  out  that  because  Nfc.ra  is  preoccupied  in 
entomology,  Cvupidaria  must  necessarily  be  adopted.|| 

*  Angas,  P.Z.S.,  1867,  p.  21a. 

+  PiUbry,  Man.  Conch.  ii.,p.  144. 

1  MelniU  *  Standan,  Joum.  Linn.  8oc.  Zool.  XKvii.,  1S99,  p.  202. 

IBmilh,  Chall.  Report,  Lamelli branch inta,  1885,  p.  S5. 
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CnspiDARiA  TASHAHicA,  Ten.  Woods. 

T.  Woods,  Proc.  R.  Soc.  Taamania,  1875,  p.  27. 

For  comparison  with  the  fore- 
going species  I  include  illustrations 
of  this  hitherto  unfigured  species, 
derived  from  an  authentic  specimen 
kindly  lent  to  me  by  the  Rev.  H. 
D.  Atkinson.     (Fig.  20). 

Lima  brdnnka,  n.sp. 
(Plate  ii.,  figs.  7-9.) 
Shell  thin,  translucent,  small, 
shaped  like  an  axehead,  with  no 
gape,  very  inequilateral.  Pos- 
teriorly the  shell  is  truncate  lor 
almost  the  whole  height,  the  trun- 
cated portion  being  sharply  and 
deeply  infolded.  A  curve  of 
half  a  circle  is  approximately 
described  by  the  ventral  and  anterior  margin.  Colour,  pate  brown. 
Sculpture :  the  whole  surface  is  evenly  covered  by  fine,  close, 
radiating  riblets,  which  are  microscopically  beaded,  diverge  from 
a  median  parting  and  are  occasionally  disjointed  by  concentric 
growth  lines.  Cardinal  area  triangular,  overhung  by  the  tn> 
cnr^-ed  beak  and  sharply  defined  by  a  ridge  above.  Hinge  line 
short.  Auricles  almost  obsolete,  cartilage  narrow,  in  an  obliquely 
descending,  shallow  sulcus,  which  barely  undulates  the  hinge 
margin.  Inside  polished,  faintly  tinged  with  purple;  the  margins 
denticulated  by  the  radiating  ribleta.  Height,  S  mm. ;  length, 
6  mm.;  breath  of  conjoined  valves,  4  mm. 

ffab.—Oniy  known  within  Sydney  Heads;  dredged  alive  in  8 
fathoms  off  Green  Point,  Watson's  Bay,  by  Mr.  J.  Brazier;  found 
dead  on  Chinaman's  Beach,  Middle  Harbour,  by  myself,  and  at 
the  inner  South  Head  by  Mr.  H.  L.  Keateven. 


Cdspioabu  t 

Fig.  20. 
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Typ«  — To  be  preserved  in  the  Anatr&lian  Uusenm. 

I  have  had  the  pleasure  of  dhowing  this  remarkable  little  shell 
to  Prof.  Tate,  who  confirms  me  in  regarding  it  as  new.  The 
feeble  ligament  and  tightly  closed  valves  suggest  to  me  that  this 
lima  ia  no  swimmer. 

Ok  tbb  Challbrobr  Station,  164  B. 

One  of  the  Australian  "Stations"  of  the  cruise  of  H.M.S. 
Challengef  is  known  ae  164  B  It  is  situated  a  little  distance 
east  of  Sydney  in  a  depth  of  410  fathoms  Here  the  expedition 
is  reputed  to  have  obtained  a  quantity  of  shells.  Most  are 
known  from  this  haul  alone. 

Of  these  are; — Jfetera  attgan,  Lima  murrayi,  L.  auglralit, 
Peeten  chalUngeri,  Nucula  umbonata.  If.  dilaeta,  Tellimya  xuftaeu- 
minata.  Solarium  atkinaoni,  Sealu  di$tinela,  Mitra  mircmda, 
Marginella  carinata,  M.  hraxivri,  Caneeltaria  essigua,  Pleurotoma 
ehtdiengeri,  P.  eroaiei,  P.  hoylei,  P.  waUani,  Odvstomia  fiscfieri, 
0.  conaanguinea,  0.  conHrieta,  Bulla  incommoda,  Cylichna 
ordinaria  and  Lepeta  atta,  all  of  E.  A.  Smith;  Trockus  glyptus, 
Trophon  cirduelii,  Futns  pagodoidnt  and  Nattaria  camftgla,  of 
R.  B.  Watson  ;  Turritella  gmOhiana  and  T.  crenidata  of  Miss  J. 
Donald. 

Except  for  their  presence  in  this  haul  the  remainder  of  the 
species  are  known  only  from  the  North  Atlantic  Ocean,  namely : — 
Jiiatoa  deliciota,  Jeffreys;  Dentaliutn  eitgicuhis,  Jeffreys;  J), 
panormitaniim,  Chenu;  Cutpidaria  teres,  Jeffreys;  Poromya 
neeeroide»,  Seguenza;  Cadiihta  propini/uus,  Sars  (or  C.  curltui, 
Jeffreys);  Dentalium  capi/toaum,  Jeffreys;  Scaphander  graeUie, 
Watson;  Sciteurella  erinpaia,  Fleming;  and  Segiiensia  carinata, 
Jeffreys, 

Mr.  E.  A.  Smith,  who  has  dealt  with  this  collection,  remarks 
on  it  as  follows: — "The  specimens  in  question  were  picked  out  of 
samples  of  sea-bottom,  which  have  been  examined  since  the 
reports  on  the  GaHt«ropoda  and  Lamellibranchiata  by  the  Rev. 
R.  H,.oi;  Watson    ami    nivspll'   r>!s|)ectivelv  were  publj^lied. 
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Watson,  who  examined  the  Gasteropods,  questioned  the  correct- 
ness of  the  locality  from  the  presence  of  these  Atlantic  forms, 
and  was  inclined  to  believe  that  some  mistake  must  have  occurred. 
I  also  at  first  held  the  same  view ;  but  as  Dr.  Murray  is  convinced 
that  no  such  error  in  the  locality  could  possibly  exist,  I  feel 
bound  to  withdraw  that  opinion."* 

Probably  most  naturalists  will  fail  to  reconcile  the  facts  with 
the  conclusion  quoted.  Personally  I  cannot  believe  that  an 
extensive  series  of  marine  shells  could  be  taken  in  the  neighbour- 
hood of  Sydney,  which  on  the  one  hand  should  contain  no  Pacific 
species,  but  on  the  other  have  so  large  a  proportion  as  one  quarter 
of  North  Atlantic  forms.  A  consultation  of  the  **  Summary  of 
Results  "  of  the  Challenger  expedition,  strengthens  the  presump- 
tion that  these  shells  are  foreign  to  Australian  seas.  For  it  is 
written  (i.,  p.  574)  that  at  station  164  B.,  the  operations  con- 
sisted of  sounding  and  putting  over  the  trawl  which  came  up 
*•  with  a  few  specimens."  In  fact,  the  dredge  was  not  put  down 
at  all.  If  the  record  of  these  specimens  be  correct,  then  one  of 
the  most  profitable  hauls  of  the  voyage,  rich  in  species  and 
exceptionally  rich  in  individuals,  was  made  without  using  a 
dredge  and  appeared  to  the  officer-in-charge  as  *'afew  specimens." 

With  reference  to  D.  ensiculuSy  Pilsbryt  writes  : — "Taking 
into  account  the  association  of  species  of  other  genera,  it  seems 
to  us  quite  incredible  that  these  forms  actually  occurred  at  the 
station  alleged.  It  is  more  likely  that  a  locality  label  became 
misplaced." 

Following  this  suggestion,  it  occurred  to  me  that  "1G4B." 
might  be  a  mistaken  label  for  "64."  Examination  of  the 
record  of  the  latter  station  gives  some  support  to  this  hypothe- 
sis. For  Challenger  Station  64  is  in  mid-Atlantic,  between 
Bermuda  and  the  Azores,  with  a  depth  of  2,700  fathoms.  Here 
the    dredge   was   put   down    "to   get   a    good    sample    of     the 

•  E.  A.  SmiUi,  Proc.  Malac.  Soc.  i.,  1894,  pp.  59,  60. 
t  Pilsbry,  Man.  Conch,  xvli.  p.  122. 


24  STDDIES   ON   ADSTHALUN   U0LLU8CA, 

bottom  "and  "aboutacwt.  of  ooze"  was  secured.*  I  can  find 
no  further  history  of  thU  hundredweight  of  mud  in  the 
Challenger  publications,  and  I  venture  to  suggest  it  as  a  probable 
origin  of  the  164  B.  shells.  Every  reason  against  the  Australian 
habitat  of  these  shells  becomes  an  argument  in  favour  of  their 
Atlantic  habitat.  Firstly,  my  hypothesis  satisfies  the  claim  made 
hj  RiMixi  deliciosa  and  following  ten  species,  totransfer  the  whole 
collection  from  the  Pacific  to  the  Atlantic ;  secondly,  the  field 
books  of  the  expedition  show  that  the  Atlantic  Station  G4 yielded 
a  great  haul  but  no  published  results ;  whereas  the  Pacific 
Station  164  B.  gave  an  insignificant  haul  with  great  published 
results ;  thirdly,  it  is  expressly  stated  by  Smith  that  the  164  B, 
shells  "were  picked  out  of  samples  of  sea-bottom;"  the  Atlantic 
sample  was  a  cwt.  of  ooze,  the  Pacific  sample  was  what  returned 
upon  the  sounding  lead. 

This  reasoning  may  or  may  not  be  sufficient  grounds  for  incor- 
porating the  164  B.  shells  in  the  Western-North  Atlantic  fauna, 
but  I  submit  that  it  justifies  the  elimination  of  the  series  from 
the  Australian  fauna. 

The  period  of  disturbed  records  includes  a  previous  haul.  At 
Station  163  A.,  oif  Twofold  Bay,  N,  S.  Wales,  depth  120-150 
fathoms,  the  Challenger  trawled  several  large  shells  of  which  no 
notice  appeared  in  the  subsequent  reports.  Angas,  on  Brazier's 
information,  nientionst  that  Mumx  cervicornin,  Lamarck ;  Cypraea 
UinbitieaCa,  Sowerby;  Vo/.uta  papUloaa,  Swainson;  and  others 
were  token  there. 

As  corroborative  evidence  of  the  correctness  of  the  locality  of 
these  164  B.  shells,  Smith  cites  the  supposed  finding  alive  of  the 
Mediterranean  species  Buthria  cornea  by  Mr,  R.  C.  Rossiter  at 
Wagap,  New  Caledonia.  I  wrote  to  Mr.  Rossiter  to  inquire 
about  this  and  he  replied  :— 10th  February,  1901,  "that  he  had 
not  found  it  alive,  but  had  recived  it  from  a  correspondent."     A 

•  Sumniaiy  a(  Ite^ults,  Cball.  Ei.  i.,  1896,  pp.  252-3. 
t  Angus,  r.Z.S.,  IS77,  p.  179. 
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French  military  post  is  stationed  at  Wagap  and  the  soldiers  there 
come  straight  from  Marseilles.     The  inference  is  obvious. 


EXPLANATION  OF  PLATE  II. 

Figs.  1-3. — Liotia  venusta^  Hedley ;  from  different  aspects. 

Figs.  4-6. — Liotia  devexa^  Hedley ;  from  different  aspects. 

Figs.  7-9. — Lima  hrunnea,  Hedley;  from  two  aspects  with  details  of  hinge. 

Fig.     10. — Cyllene  lactea,  Adams  and  Angas. 

Figs.  11-13 — Ctispidaria  latesulcatay  Ten.  Woods ;  from  different  aspects. 

Figs.  14-16 — Teinostoma  vetta,  Hedley ;  from  different  aspects. 

Figs.  17-19 — Flammulina  gayndahensiit.  Brazier ;  from  different  aspects 


GEOLOGICAL  NOTES  OS  KOSCIUSKO,  WITH  SPBCIAi 
REFERENCE  TO  EVIDENCES  OF  GLACIAL  ACTION. 

Bt  Pbofcssob  David,  B  A.,  F.R.S.,  Rich.^bd  Hklms,  and 
E.  F.  PimiAS,  Assoc.  R.S.M. 


I.  IxTBODrmo!!. 

In  the  appendix  to  this  paper  a  list  is  ^ven  of  the  principal 
works  relating  to  the  above  subject  as  wpU  as  to  general  e\  idences 
of  glaciation  in  Csinocoic  time  in  the  Soatbem  Hemisphere. 
Briefly  the  history  of  the  geographical  and  geolt^cal  exploratioii 
of  Kosciusko  is  a^  follors  :^ 

la  1840  Count  P.  B.  de  Strzelecki  mounted  the  Alps  and 
called  one  of  the  highest  pe«ks  Kosoiusku.  frxMu  its  fancied 
resemblani.'e  to  the  patriot's  t<.Hub  ai  Oraoow  lu). 

In  1S46  Mr.  T.  S,  Towuseml.  t\triiierl_v  Deputy  Suri-eyor- 
Geuentl  in  Ne*  South  Wales,  t'.xiimiiit^l  the  Kosi'iusko  region, 
and  later  ran  a  traver<t>  lin<^  alitiii;  ilie  ni.iin  ilividing  line  between 
the  waters  of  the  rivers  Murray  ami  Suomv  is,n.  -237 1. 

During'  18.">l-r>.i  the  late  llev.  W.  R  Clarke  jeoU'sieally 
examined  the  Kosi'iuiku  rei;ion,  whioh  he  n.-tnied  the  ■-  Muniong 
Range,"  and  for  the  tirst  time  n  iti'liniio  ivfereiioe  i*  made  to 
evidence  there  of  jvt.-it  i;laoial  n>.-tiiui  (  j  \ 

Mr.  Clarke  state*  thut  "  Pri'lmlily  in  i-arlier  lintes  ^lacien>  did 
form;  for  I  saw  more  thsn  one  jumuMakuhle  ft'.v  ffivAf.  a  mass 
resting  ou  upturneil  eili^s  of  -traiM. '  .\j:ain  he  -states  {o/i.  cit., 
p,  :;30),  "  But  I  am  (•eriuaiU>ii  ihal  formerly  true  glacier  ice  was 


formed  on  the  MuiiJoUk;, 
of  it  may  have  pro 
riferous 


ml  1  h« 


LcetlH 


lul  of 


.  ihouirht  that  the  effect 
.'•■MtHf  iu  places  where 
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In  1855  the  late  Baron  Ferdinand  von  Miiller  explored  the 
Kosciusko  region,  chiefly  botanically.  He  speaks  of  '* glaciers" 
and  "ice  masses"  at  Kosciusko,  but  really  refers  not  to  true 
glacier  ice  but  to  snow  masses  which  are  characteristic  of 
Kosciusko  in  winter,  and  which  Mr.  Clarke  aptly  describes 
thus  (pp.  cit,  p.  225) : — ''The  snow  itself  was  not  exactly  in  the 
condition  of  that  which  I  saw  on  the  glaciers  of  Mont  Blanc, 
and  which  is  called  "n^ve,"  nor  was  it  strictly  "neige;"  it  partook 
of  the  characters  of  both,  and  though  not  lying  on  ice  but  on  the 
rocks,  was  certainly  in  a  transition  state,  being  partially  con- 
solidated. It  had  been,  I  doubt  not,  often  partially  thawed  and 
re-congealed,  the  snows  of  many  winters  contributing  to  it. 
Hence  its  imperfect  crystalline  structure." 

In  January,  1885,  Dr.  R.  von  Lendenfeld  made  a  cursory 
examination  of  the  Kosciusko  Plateau,  spending  a  couple  of  days 
near  the  summit  (n,  la).  Although  he  did  not  actually  observe 
ice-grooved  rock  surface,  nor  striated  boulders  nor  moraines,  he 
nevertheless  concluded  from  the  general  aspect  of  the  surface  of 
the  granite  above  the  altitude  of  5,800  feet,  that  the  Kosciusko 
Plateau  had  at  one  time  been  glaciated  from  its  highest  points 
(over  7,000  feet),  down  to  that  level. 

During  1889  and  1893  one  of  us  (Mr.  Richard  Helms)  visited 
the  Australian  Alps  and  found  very  definite  traces  of  glaciation 
in  the  form  of  moraines,  and  exhibited  to  this  Society  an  ice- 
scratched  block  from  Kosciusko  (  6  )•  The  conclusion  arrived  at 
in  a  subsequent  paper  was  that  the  ice  which  glaciated  Kosciusko 
came  down  at  least  as  low  as  5,200  feet  above  the  sea.  It  is 
suggested  that  the  numerous  small  circular  lakes  in  the  Moiiaro 
region,  not  far  from  the  Kosciusko  Plateau,  and  lying  at  altitudes 
of  only  about  3,000  feet,  may  also  be  of  glacial  origin  ( 7 ). 

In  1895  Mr.  J.  B.  Ja(juet,  A.R.S.M.,  F.G.S.,  examined  and 
reported  upon  a  part  of  the  Kosciusko  Plateau  (  9  )  Mr.  Jaquet 
did  not  see  any  definite  traces  of  glacial  action  in  the  part  of  the 
plateau  visited  by  him,  and  as  a  matter  of  fact  in  the  localities 
examined  by  him  such  traces  are  not  conspicuous. 
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In  1897  the  Rev.  J.  Milne  Curran  made  a  detailed  examination 
of  the  greater  part  of  the  KoBciusko  Plateau  and  embodied  the 
results  in  a  paper  to  thi^  Society.  He  concluded  that  evidences 
of  the  former  presence  of  moving  glacier  ice  in  the  region 
examined  by  him  were  wanting  (4,  &). 

During  the  same  year  Messrs.  A,  E.  Kitson,  F.G.S.,  and  W. 
Tliorn  examined  the  Kosciusko  Plateau,  but  not  sufficiently  (ar 
north  to  come  within  reach  of  the  principal  areas,  where  the 
glacial  evidences  now  described  in  this  paper  exist  (lo)-  They 
conclude,  however,  that  there  are  evidences  of  glacial  markings 
at  Mount  Etheridge,  not  far  from  the  summit  of  Kosciusko 
(10,  p.  369). 

During  February  and  March  of  this  year  we  examined  a  large 
portion  of  the  Kosciusko  Plateau  in  company  with  Mr.  F.  B. 
Uuthrie,  F.C.S  ,  and  on  these  occasions  found  such  clear  evidences 
of  ive-action  as  places  the  former  existence  of  glacier  ice  at 
Kosciusko  absolutely  beyond  dispute. 

II.  Gbnbral  Geological  Fbaturbs. 
The  section  (Plate  vi.)  accompanying  this  paper  illustrates 
our  views  as  to  the  general  geology  of  the  region  examined  by 
Its.  At  Cooma  a  gneiasic  granite  traversed  by  coarse  veins  of 
pegmatite  prevails.  The  folia  dip  in  a  general  direction  of  about 
E.  lU"  N.  at  65°.  These  gneisses  differ  materially  from  the 
gneissic  granite  of  Kosciusko.  The  Cooma  gneisses  are  very  much 
crushed  and  strongly  foliated,  and,  as  mentioned,  are  traversed  by 
veins  of  pegmatite,  whereas  t!ie  gneisiic  granite  of  the  Kosciusko 
Plateau  is  only  slightly  foliated,  and  is  devoid  of  the  very  coarsely 
crystalline  pegmatites,  although  containing  occasional  veins  of  a 
hard,  fine-grained  aplite.  The  gneisses  continue  from  Cooma 
towards  Jindttbyne  for  about  7  J  miles,  with  smallSows  of  Tertiary 
olivine  l>a»alt  capping  it  at  5J  miles  and  fij  miles.  Beyond  7^ 
miles  the  micaceous  gneissic  rocks  give  place  to  sedimentary 
rocks,  apparently  part  of  the  series  of  Lower  Silurian  radiolarian 
rocks  observed  further  on  towards  Jindabyne.      At  8J   miles 
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towards  Jindabyne  there  is  a  strong  outcrop  of  these  sedimentary 
rocks. 

At  9  miles  granite  of  the  Kosciusko  Plateau  type  first  makes  its 
appearance.  It  has  the  general  aspect  of  being  newer  than  the 
gneiss  of  Cooma.  An  actual  junction,  however,  between  the  two 
was  not  observed.  This  granite  continues,  with  occasional 
cappings  of  basalt  and  Tertiary  gravels  at  the  points  shown  on  the 
section  to  about  half  a  mile  beyond  Berridale,  a  total  of  21  miles 
beyond  Cooma.  At  the  latter  spot  there  is  a  sharp  junction  line 
between  this  granite  and  some  black  chiastolitic  shales  and 
radiolarian  cherts.  The  altitude  of  this  junction  line  on  the 
main  road  is  about  2,530  feet.  The  chiastolite  slates  and  shales 
here  dip  N.  15*  W.  at  70°.  At  22  J  miles  an  interesting  lake.  Lake 
Coolapatong,  is  seen  about  half  a  mile  to  left  of  the  road.  One  of 
OS  (Mr.  Helms)  has  suggested  that  it  may  be  of  glacial  origin. 
Its  altitude  is  approximately  2,400  feet. 

At  Barney's  Ridge,  from  24  miles  to  27  miles,  15  chains  from 
Cooma,  there  is  a  great  development  of  radiolarian  cherts  and 
shales.  As  these  are  striking  in  the  direction  of  Stockyard  Creek, 
Byadbo,  where  Mr.  J.  E.  Came,  F.G.S.,  has  discovered,  in  rocks 
lithologically  identical,  numerous  Lower  Silurian  graptolites  (47). 
There  can  be  little  doubt,  we  think,  that  these  rocks  too  at 
Barney's  ridge  are  Lower  Silurian.  This  supposition  is  much 
strengthened  by  the  recent  discovery  by  Mr.  W.  S.  Dun, 
Palaeontologist  to  the  Greological  Survey  of  New  South  Wales,  of 
abundant  casts  of  radiolaria  in  the  graptolite  shales  of  Byadbo, 
similar  to  the  casts  in  the  Barney's  Ridge  cherts. 

•  The  latter,  moreover,  closely  resemble  the  Lower  Silurian 
graptolitic  cherts  and  shales  of  Mandurama  in  New  South 
Wales,  in  which  one  of  us  (Mr.  Pittman)  has  discovered  and 
described  Lower  Silurian  graptolites. 

The  chalcedonic  pseudomorphs  after  radiolaria  in  the  cherts  at 
Barney's  Ridge  vary  from  0*75  mm.  to  0*150  mm.  in  diameter. 
By  far  the  greater  numl)er  are  exactly  01 15  mm.  in  diameter. 
The  cast<s  are  all  more  or  less  spherical. 
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It  io  obvious  that  the  Kedimentar;  rocks  at  Barney's  Ridge  form 
a  baiin  boundetl  by  granite  on  the  east  and  on  the  west  sides. 

From  the  point  previously  mentioned,  27  miles  and  15  chains 
on  the  rood  from  Cooma  to  Jindabyne,  the  typical  Kosciusko 
granite  replaces  the  Lower  Silurian  rocks,  and  continues,  more  or 
less,  without  interruption  to  the  Koaciuako  Plateau. 

The  Kosciusko  Plateau  rises  abruptly  from  the  valley  of  the 
Crackcnback  River  to  an  altitude  of  a  little  over  5,000  feet  (about 
5,200  feet)  at  Bc^gy  Plains  up  to  6,000  feet  at  Pretty  Point  (top 
of  Point)  and  culminates  at  an  altitude  of  7.328  feet  at  the 
summit  of  Kosciusko,  where  Mr.  Wragge's  Meteorological 
Observatory  now  stands. 

The  plateau  is  for  the  moat  part  formed  of  gneissaic  granite 
very  full  of  dark  enclosures.  These  are  mostly  not  basic 
segregations  or  secretions,  but  fragments  torn  from  older  rocks, 
some  of  them  being  fragments  of  micaceous  quartzite  and  quartz 
schist.  The  folia  of  the  granite  strike  about  8.S.  W.  and  N.N.E., 
dipping  chiefly  to  E.S.E.  at  varying  angles,  perhaps  70°  being 
near  the  average. 

The  granite  is  traversed  by  dykea  of  pyroiene-amphibolite 
rocks,  passing  by  decomposition  into  a  chlorite  rock.  There  are 
also  pi-esent  whitish  veins  of  hard  aplitic  granite,  which  seem  of 
somewhat  Inter  origin  than  the  masa  of  the  granite.  One  of  these 
veins  is  shown  in  Plate  vii 

The  granite  is  also  ti-averscd  by  dykes  of  olivine-basalt  con- 
taining enclosures  of  granite.  A  large  dyke  of  this  kind  may  be 
observeil  at  >Strxelecki's  Pass  (Lendenfeld),  close  to  Husaell's  Tarn 
(Helms),  a  short  distance  from  Mount  Townsend.  Another  on 
the  main  dividing  ridge  above  Garrard  Tarn  (Harnett's  Lake), 
and  .1  third  on  the  west  side  of  Lake  Werewether  (Blue  Lake). 
(Plate  iii.).  A  very  interesting  dyke  rock  was  discovered  by  us 
at  a,  point  about  one-quarter  of  a  mile  up  Evidence  Valley  (Valley 
of  Blue  Lake)  from  its  junction  with  the  Snowy  River.  The 
dyke  is  at)out  7  feet  wide  and  strikes  E.  fi"  N.,  and  is  vertical, 
■ntiitly  formed    of    the    minerals   nepheliii 
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sgirine.  Mr.  G.  W.  Card,  A.R.S.M.,  F.G.S.,  determined  the 
latter  mineral  for  us.  The  nepheline  is  in  beautifully  developed 
idiomorphic  to  hypidiomorphic  crystals,  showing  perfect  rect- 
angular or  hexagonal  outlines  in  thin  sections.  Sanidine  is 
present  in  long  delicate  acicular  crystals,  singly  twinned.  The 
rock  is  therefore  essentially  a  phonolite.  Sedimentary  rocks, 
as  shown  on  the  map  (Plate  iii.),  are  represented  by  slates, 
phyllites,  and  felspathic  quartzites,  which  are  very  possibly  of 
Lower  Silurian  age.  No  fossils,  however,  macroscopic  or  micro- 
scopic were  observed  in  them  by  us.  We  would  add  that  the 
frequency  of  earthquake  shocks  in  the  neighbourhood  of  Cooma 
(see  appendix,  51)  indicates  that  crustal  cracking  and  orogenic 
movement  is  probably  still  in  progress  in  this  region. 

III.    EVIDBNCBS   OF   GlACIAL   AcTION. 

These  may  be  grouped  as  follows  :  — 

1 .  Smoothing  of  rock  surfaces. 

2.  Roches  niouioiin^es. 

3.  Grooved  and  striated  rock  surfaces  and  striated  boulders. 

4.  Erratics  and  perched  blocks. 

5.  Terminal  and  lateral  moraines. 

6.  Lakes  and  tarns  of  glacial  origin. 

As  regards  No.  1,  Professor  Lendenfeld  has  already  noted  that 
the  rocks  of  gneissic  granite  at  the  Wilkinson  Vail  ey,  near  Kos- 
ciusko, and  at  "Tom's  Flat"  (Thompson's  Flat),  near  Pretty  Point, 
are  smoothed  and  hollowed-out  in  a  manner  very  suggestive  of 
glacier  action  (11,12);  and  one  of  us  (Mr.  Helms)  has  already 
commented  on  the  fact  that  from  Mount  Kosciusko  down  to  the 
level  of  Boggy  Plains,  the  granite  surface  over  a  large  area  shows 
evidence  of  having  been  planed  down  by  glacier  ice  (  7  )• 

The  recent  examination  by  us  of  part  of  the  Kosciusko  high- 
lands has  confirmed  these  opinions  as  to  the  general  smoothing  of 
the  rock  surfaces  in  the  Kosciusko  region  between  altitudes  of 
7,150  feet  and  5,600  feet. 

In  a  paper  of  an  introductory  character  like  the  present,  it  may 
be  convenient  to  describe  these  evidences  in  the  order  in  which 
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a  traveller  following  the  usual  route  from  Cooma  vid  Jindabyne 
and  Boggy  Plains  to  Kosciusko  would  be  likely  to  see  them.  We 
have,  however,  departed  from  this  rule  in  the  case  of  localities 
where  the  evidence  of  glaciation  is  obscure,  such  areas  being 
treated  of  last.  If,  therefore,  the  evidences  at  Boggy  Plains, 
Pretty  Point,  ami  the  flats  near  Porcupine  Ridge  and  Betts' 
Camp  be  passed  over  for  the  present,  it  may  be  assumed  that  the 
observer  has  reached  the  right  branch  of  the  Snowy  River  near 
its  source.  At  the  point  where  the  track  to  Kosciusko  from 
Botts'  Camp  crosses  the  right  branch  of  the  Snowy  River  there  is 
a  little  morainic  material  in  the  valley  bottom  with  a  few  tarns 
lying  higher  up. 

At  about  30  chains  N.N.W,  of  this  point,  more  in  the  dii-ection 
of  the  dray  track  than  of  the  bridle  track,  the  obaener  may 
notice  two  moraines  of  rough  angular  granite  blocks  trailing  down 
from  a  spur  of  the  Etheridge  Range  towards  the  Snowy  River. 
If  this  spur  be  now  followed  in  a  south-west  direction  for  half  a 
mile,  so  as  to  rejoin  the  bridle  track  to  Kosciusko,  the  observer 
will  see  a  fairly  well  marked  Uteral  moraine  juat  before  the  creSC 
of  the  ridge  of  the  Etheridge  Range  is  reached,  at  a  point  1^ 
miles  E.  -33"  N.  from  the  Kosciusko  Observatory. 

The  altitude  of  the  upper  end  of  this  moraine  is  about  6,660 
feet,  which  is  only  a  trifle  lower  than  the  upper  end  of  the 
moraine  to  be  described  later  near  Townsend's  Pass  (Lendenfeld) 
in  the  Snowy  Valley,  these  two  Ijeing  the  highest  moraines 
observed  by  uh  in  the  Kosciusko  region.  Further  along  the 
bridle  track  to  Kosciusko  a  number  of  hummocky  rock  masses, 
having  all  the  appearance  of  Nnnatahi;  form  the  capping  of  the 
Etheridge  Range.  The  altitude  at  the  base  of  the.se  is  about 
6,910  feet.  The  rocks  up  to  the  base  of  the  Nunatakr  show 
evidence  of  having  been  much  smoothed ;  and  as  grooved  rocks 
were  seen  by  us  near  Mount  Townsend  up  to  a  level  of  at  least 
6,850  feet,  it  is  only  reasonable  to  conclude  that  the  ice  surface 
near  these  Nunatakr  stood  at  an  altitude  of  at  least  6,910  feet. 
Half  a  mile  further  along  the  bridle  track  is  Ramshead  Pass,  about 
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rocks  at  this  pass,  7,000  high,  show  evidence  of  having  been 
smoothed,  probably  by  ice,  from  the  bottom  of  the  pass  up  to  a 
level  of  7,150  feet,  this  being  the  extreme  upward  limit  to  which 
possible  ice-action  was  traced  by  us  in  the  Kosciusko  Plateau. 
From  Ramshead  Pass  (Lendenfeld)  a  view  may  be  obtained  of  the 
first  of  the  glacial  lakes.  Lake  May  (or  Cootapatamba,  or 
Kosciusko). 

Zo^  May  (Lake  Cootapatamba,  Lake  Kosciusko), — This  lake 
bears  S.  by  E.  from  the  Kosciusko  Observatory,  and  is  distant 
from  it  about  three-quarters  of  a  mile. 

An  examination  of  the  valley  which  descends  from  Ramshead 
Pass  to  the  lake  shows  throughout  ice-smoothed  rock  surfaces  and 
moraine  material  with  occasional  ice-scratched  blocks.  The  last 
mentioned  are  rare,  as  might  have  been  expected  in  a  locality 
where  the  dominant  rock  is  a  coarsely  crystalline  gneissic  granite, 
Yery  unsuited  to  receiving  or  retaining  glacial  meurkings.  Such 
few  boulders  as  exhibit  glacial  markings  are  of  felspathic 
quartzite,  and  were  derived  from  the  east  side  of  the  valley. 

The  lake  which  is  about  one-quarter  of  a  mile  long  and  has  a  maxi- 
mum depth  of  about  17  feet,  is  bounded,  at  its  lower  end,  by  a  very 
well  marked  terminal  moraine.  The  latter  is  slightly  crescent- 
shaped  with  the  convex  side  of  the  crescent  directed  down  the 
valley. 

Prom  its  west  extremity  the  moraine  trends  E.  10°  S.  for  6 
chains,  then  E.  8°  N.  for  6  chains,  then  N.E.  for  about  8  chains, 
passing  in  this  last  direction  into  lateral  moraine.  The  best  ice- 
scratched  blocks  obtained  by  us  were  at  the  base  of  the  terminal 
moraine  near  its  east  end. 

While  the  length  of  this  terminal  moraine  does  not  exceed  one- 
quarter  of  a  mile,  its  height,  at  this  east  end,  is  a  little  over  40 
feet,  and  near  the  centre  about  75  feet.  The  blocks  in  the 
moraine  are  nearly  all  granite,  and  are  mostly  from  3  feet  up  to 
about  8  feet  in  diameter;  a  great  number  being  of  this  larger 
size.    Occasionally  blocks  were  observed  up  to  10  or  even  12  feet 

in  diameter. 

3 
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It  was  only  on  the  east  side  of  the  morainB  that  fragments  of 
phyllit«  and  quartzite  were  found.  This  is  accounted  for  by  the 
fact  that  these  sedimentary  rocka  form  the  bed  rock  only  on  the 
eastern  side  of  the  valley,  as  shown  by  the  geological  sketch  map 
(Plat«iii.).  The  general  strike  of  these  sedimentary  rocksisabout 
S.  8°  E.,  and  is,  therefore,  nearly  parallel  with  the  trend  of  the 

It  is  probable  that  these  quartzites  are  identical  with  those 
upon  which  is  sitaated  the  striated  rock  surface  near  Townsend's 
Pass,  about  two  miles  distant,  in  a  N.  by  E.  direction,  and  to  be 
described  later. 

At  a  total  of  about  22  chains  below  the  south  end  of  Lake 
May  is  a  second  terminal  moraine  obviously  older  than  the 
preceding.  Like  the  Utter  it  is  crescent-shaped,  being  thickest  at 
the  middle  and  slightly  looped  down  the  valley  (Plato  v.,  fig.  1). 

It  is  about  IS  chains  in  length  as  terminal  moraine  proper,  and 
is  extended  further,  in  a  N.E.  direction,  as  lateral  moraine. 

The  level  of  the  creek  where  it  has  cut  through  this  lower 
terminal  moraine,  at  the  lower  side  of  the  embankment,  is  95  feet 
below  the  top  of  the  embankment  immediately  to  the  west,  and  is 
180  feet  below  the  level  of  the  western  end  of  this  moraine, 
which  is  its  highest  point.  As  there  can  be  little  doubt  that  the 
height  of  the  central  part  of  this  moraine  has  been  lowered  a  good 
deal  by  denudation,  it  may  fairly  be  assumed  that  at  its  centre  it 
was  formerly,  perhaps,  at  least  from  20  to  30  feet  higher  than  at 
present,  which  would  make  its  thickness  from  100  feet  up  to 
about  120  feet.  If,  however,  this  moraine  was  originally  as  high 
at  the  centre  as  at  the  sides,  its  height  at  the  centre  would  have 
been  originally  180  feet. 

As  regards  the  development  of  the  glacier  ice  in  this  valley  it 
is  evident  from  the  duplication  of  the  terminal  moraine  embank- 
ments and  from  the  space  which  separates  them,  that  there  have 
been  two  distinct  epochs  or  phases  there  of  glaciation,  the  older 
glacier  being  about  one  quarter  of  a  mile  longer  than  the  newer 
and  having  a  larger  terminal  moraine. 
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There  must  have  been  a  long  pause  of  the  glacier  snout  at  the 
present  position  of  the  lower  moraine. 

Subsequently  the  glacier  retreated  more  or  less  rapidly  up  the 
valley  until  its  front  rested  upon  the  present  site  of  Lake  May. 
There  was  then  a  second  long  pause  during  which  the  second 
terminal  moraine  embankment,  about  one-quarter  of  a  mile  long  and 
75  feet  in  greatest  thickness,  was  slowly  built  up.  Then  came  a 
second  retreat  of  the  glacier  up  the  valley,  perhaps  more  gradual 
than  the  first,  and  the  ice  melted  back  to  near  Ramshead  Pass 
without  leaving  any  further  definite  terminal  moraine  embank- 
ment, although  its  retreat  is  marked  by  deposition  of  a  certain 
amount  of  irregularly  distributed  moraine  matter  along  the 
bottom  of  the  valley,  with  a  little  lateral  moraine  along  its 
eastern  side. 

As  regards  the  thickness  of  the  ice  during  the  later  of  these 
two  glaciations,  an  examination  of  the  smoothed  granite  surfaces 
on  the  west  side  of  this  valley  shows  that  the  valley  must  have 
been  glaciated  up  to  a  level  of  at  least  150  feet  above  the  present 
level  of  Lake  May,  and  as  the  moraine  dam  at  this  lake  is  about 
75  feet  high,  a  further  thickness  of  perhaps  that  amount  might 
be  added  for  the  former  depth  of  the  glacier  ice  at  this  epoch. 
The  ice,  therefore,  in  this  valley  was  probably  at  this  time  at 
least  200  feet  in  thickness. 

During  the  earlier  phase  of  this  valley  glaciation,  when  the 
lower  terminal  moraine  was  formed,  as  the  moraine  is  now  95  feet 
high  and  was  formerly  at  least  120  feet  high,  possibly  180  feet, 
the  ice  at  this  terminal  moraine  must  at  one  time  have  been 
probably  from  150  to  200  feet  thick,  and  higher  up  the  valley 
cannot  have  been  much  less  than  300  feet  thick.  A  cursory 
examination  of  the  rocks  for  a  short  distance  below  the  level  of 
this  older  terminal  moraine  showed  that  they  were  more  or  less 
smoothed,  apparently  by  ice,  for  some  distance  down  the  valley. 
Definite  evidence,  however,  of  ice  action  was  not  observed  below 
the  lower  moraine  dam,  but  it  would  be  premature,  in  the 
absence  of  detailed  examination,  to  conclude  that  no  glacial 
evidences  exist  at  a  lower  altitude. 
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TV  WUtintim  Valley. — The  highest  part  o(  this  -nUej,  just 
beiwMth  MooDt  TowukikI,  was  not  exAminMl  bj  as,  uid  the 
Cidlriwing  remarkn  Apply  only  to  the'  portimi  of  it  which  lies 
within  s  duitsnoe  uf  sboat  s  mile  below  the  above  limit 

Evi/ienc««  of  glacial  acticm  are  not  so  fresh  or  distinct  there  u 
in  other  localities,  abont  to  be  described,  at  KoscinskoL  Neither 
grooved  nor  ice-stratched  rocks  were  observed,  bat  the  granite 
nirface  wa«  seen  to  be  smoothed  and  bollowed-ont  in  a  manner 
which  cannot  well  be  eiplained  except  by  icentction,  as  Prtrfesaor 
Lendenfeld  ha^  already  argned  (is,  p.  47).  In  the  small  Talley,  the 
head  of  which  is  separated  by  a  very  low  divide  fnxn  the  Wilkinson 
Valley,  and  which  lies  immediately  below  and  dne  west  of  the 
Konciasko  Observatory,  several  low  moraine  banks  were  noticed 
by  us.  The  two  principal  ones  bear  abont  315°  and  333* 
respectively  from  the  Eoaciusko  Observatory,  They  are  not  more 
than  from  10  to  at  least  15  feet  in  height. 

The  Snowy  VaiUy  {Ufi  branch). — As  already  mentioned,  near 
Bamshead  Pass,  which  divides  the  head  of  the  Snowy  River  from 
the  I^ke  May  Valley,  the  granite  shows  evidence  of  ice-wear  op 
to  a  level  of  about  7,150  feet,  that  is  up  to  about  150  feet  above 
the  level  of  KamHhead  Pass.  If  a  descent  be  mode  into  the  head 
of  the  Hnowy  Valley  from  this  pass,  it  will  be  seen  that  a  large 
amount  of  moraine  material  extends  for  several  hundred  feet 
above  the  valley  bottom.  This  is  deposited  chiefly  on  the  weat 
side  of  the  valley,  Smoothed  surfaces  of  quartzitea  were 
olwerved  ftt  three  placei*  between  the  head  of  the  valley  and  the 
small  Decent  landslip,  \\  miles  northerly  from  R&mahead  Pass. 
Beyond  this  point  the  valley  bendu  sharply  to  the  east,  but  if 
the  ohmirver  continues  on  a  northerly  course  for  a  little  over  on©- 
qunrt/ir  of  »  mile  further  so  a«  to  cross  the  Snowy  and  ascend 
towards  "Townsend's  Pass,"  to  the  south  of  Lake  Albina,  he 
oomeH  uptit  a  Ixuiutifulty  preserved  remnant  of  a  lateral  moraine, 
already  nlludeU  to  by  one  of  us  (Mr.  Helms,  7,  p-  358).  (See 
Plato  X.,  fig.  2). 

This  moraine  trends  in  a  S.E.  direction  from  Townsend's  Pass 
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Kosciusko  Observatory,  and  is  a  mile  and  a  half  distant.  It 
forms  a  conspicuous  feature  in  the  landscape,  bearing  a  striking 
resemblance  to  a  railway  embankment.  Its  trend  is  E.S.E.  and 
W.S.W.,  its  upper  end  lying  in  the  latter  direction.  It  is  nearly 
a  third  of  a  mile  in  length,  the  exact  measurement  being  about 
32  chains.     * 

Beyond  this  limit,  however,  it  has  been  considerably  denuded, 
and  for  a  further  distance  of  over  one-quarter  of  a  mile  it  is  repre- 
sented merely  by  irregular  hummocks  of  more  or  less  redistributed 
moraine  material  Its  summit  is  flat,  from  20  to  30  yards  wide, 
and  has  a  slope  to  the  E.S.E.  of  1  in  4^  for  the  first  100  yards,  and 
1  in  5  for  the  remainder  of  the  distance. 

The  moraine  is  composed  chiefly  of  angular  and  subangular 
blocks  of  granite  and  slate  with  a  certain  amount  of  interstitial 
sandy  material. 

The  fragments  of  granite  are  usually  from  3  inches  to  1  foot 
in  diameter  and  are  mostly  subangular  or  rounded.  Blocks  up 
to  2  feet  in  diameter  are  not  infrequent.  Three  angular  granite 
erratics  were  observed  by  us  in  this  moraine,  respectively 
measuring  6 J  ft.  x  5  f t.  x  4 J  ft.,  12  ft.  x  4  ft.  x  3  ft.,  and  14  ft.  x 
8  ft.  x  5^  ft.  As  a  rule  the  granite  boulders  show  neither  grooves 
nor  stride,  the  coarsely  crystalline  character  of  the  rock  and  its 
easy  weathering  being  unfavourable  to  the  forming  or  preserving 
of  such  glacial  markings.  A  block,  however,  now  exhibited,  of 
fine-grained  aplitic  granite  (which  we  dug  in  situ  out  of  the 
moraine)  has  distinct  glacial  grooves  on  its  under  surface. 

The  fragments  of  slate  (phyllite)  in  the  moraine  vary  from  2 
inches  up  to  6  inches  and  rarely  1  foot  in  diameter.  They  are 
mostly  subangular,  and  out  of  some  hundreds  of  specimens 
examined  the  majority  exhibit  irregular  glacial  cuts,  grooves,  and 
coarse  scratches.  The  material  of  this  micaceous  phyllite  is 
wholly  unsuited  to  receive  or  retain  fine  striae.  The  upper 
surfaces  of  the  slate  fragments  in  this  moraine  seldom,  if  ever, 
exhibit  either  scratches  or  grooves,  all  traces  of  such  having  been 
efBeu^  through  weathering. 
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Thftt  the  whole  moraine,  as  well  as  the  rock  surface  to  the  N.E. 
on  which  it  originally  reposed,  has  undergone  an  appreciable 
amount  of  erosion,  since  the  disappearance  of  the  lost  of  the 
glaciers  is  proved  bj  the  evidence  shown  in  Plate  iv. 

Careful  measurements  convinced  us  that  not  leas  than  9  feet 
(measured  vertically)  of  moraine  and  10  feet  of  phyllite  have 
been  eroded  since  the  retreat  of  the  ice,  and  this  has  led  to  the  for- 
mation of  the  small  gully  which  bounds  this  lateral  moraine  on  the 
N.E.  A  total  lowering  of  the  surface,  therefore,  to  the  extent 
of  at  least  1 9  feet  has  taken  place  since  the  disappearance  of  the 
last  of  the  ice.  The  evidence  afforded  by  the  erosion  of  this 
small  gully,  at  the  side  of  the  lateral  moraine,  was  about  the 
best  we  were  able  to  obtain  as  to  the  approximate  date  of  the 
latest  glaciation  at  Kosciusko.  It  is,  of  course,  impossible  to 
estimate  the  exact  time-value  of  this  erosion,  but  in  this  respect 
we  would  c]uote  the  statistics  recently  obtained  by  Mr.  C.  C. 
Brittlebonk,  F.G.S.,  (or  the  rate  of  erosion  of  the  Mymiong 
Creek  Valley,  in  Victoria.* 

Mr.  Brittlebank  summarises  {op.  eit.  p.  331)  the  results  of  his 
observations  as  follows  : — 

Rate  of  erosion  in  Werribee  River  and  tributary  creeks, 
Victoria. 

Basalt  ...  0  02  inches  in  5  years=  1  inch  in  250  years. 

Silurian         ...  0  03         „  „  =1       „       166§    „ 

(SUtes— T.W.E.D.) 
Granite  ...  004         „  „  =1       „       125      „ 

Glacial  ...  005         „  „  =1       „       100      „ 

(Compnct  Permo-Carboniterous  mudgtonewith  smKllgla^iial  boulders — 
T.W.E.D.) 
The  moraine  at  Townsend's  Pass,  Kosciusko,  would  no  doubt 
have  been  eroded  much  more  rapidly  than  any  of   the  rocks 
studied  by  Mr.  Brittlebank,  and  the  time  needed  for  its  erosion 

*  Auati.  AasaciatioD  Adv.  of  Science,  Melbourne,  Jan.  1901.  "  The  rule 
of   erosion  ot    some   river  valleys."    By  C.   C.   Brittlebank.     QeoL  Mag. 

No,  433.    New  Series,  Dec,  iv.  Vul.  vii.  Julj,  1900.  pp.  320-8: 
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would  be  relatively  so  small  as  to  be  negligible;  and  it  has  accord- 
ingly been  omitted  from  the  following  calculations.  As  regards 
the  phyllites  in  view  of  their  highly  cleaved  and  jointed 
character  and  their  soft  micaceous  nature,  it  is  probable  that 
erosion,  in  their  case,  too,  may  have  progressed  at  least  as  rapidly 
as  in  the  case  of  the  Permo-Carboniferous  glacial  beds  studied  by 
Mr.  Brittlebank,  and  if  further  allowance  be  made  for  exposure 
to  frosts  on  Kosciusko,  and  for  the  great  range  of  temperature 
to  which  the  rocks  there  are  exposed,  it  may  reasonably  be 
assumed  that  the  erosion  at  Kosciusko  was  more  rapid  than  at  the 
Werribee  River.  At  the  same  time  the  fact  must  not  be  lost 
sight  of  that  for  about  six  months  in  the  year  the  moraine  at 
Townsend's  Pass  is  under  snow,  during  which  time  erosion  and 
weathering  would  be  at  a  minimum. 

Even  if  the  phyllites  at  the  above  moraine  were  eroded  at  the 
same  rate  as  the  Permo-Carboniferous  beds  of  the  Werribee 
River,  that  is  at  the  rate  of  1  inch  in  100  years,  at  least  10  feet 
of  phyllite  having  been  eroded  since  the  latest  glaciation,  this 
would  obviously  need  for  its  accomplishment  10  x  12  x  100  years 
=  12,000  years.  For  reasons,  however,  stated  above  it  is  pro- 
bable that  these  figures  are  too  high.  This  supposition  is 
confirmed  by  the  freshness  and  good  state  of  preservation  of  the 
glaciated  surfaces  of  granite  even  in  highly  exposed  positions  in 
the  Kosciusko  Plateau,  not  more  than  one-sixteenth  of  an  inch 
to  1  inch  having  been  removed  by  weathering.  The  original 
glaciated  surface,  however,  is  rarely  preserved,  except  where  it 
has  been  protected  by  a  covering  of  moraine. 

If  the  guMy  to  the  N.E.  of  the  lateral  moraine  be  followed 
down  from  the  end  of  the  moraine  embankment  towards  the 
Snowy  River,  a  small  striated  rock  surface  may  be  noticed  of 
hard  slate,  and  about  a  couple  of  yards  square,  about  three  chains 
below  the  base  of  the  moraine  embankment ;  and  at  a  point  still 
further  down  towards  the  Snowy  River  7  J  chains  below  the  foot 
of  the  moraine,  and  a  few  feet  above  the  bed  of  the  creek,  is 
another  small  striated  rock  surface.  The  rock  in  this  case  is  a  hard 
quartzite.     It  is  a  few  feet  above  the  east  bank  of  the  creek,  and 
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(M'eviuuit  ];W-i«i«d  eurUoe  <A  qiurtnie  is  about  6,400  feet.  Ibe 
level  tjf  Uie  Huiuujjt  uf  tbe  Utefal  moraJDe  U  its  loser  et>d  i« 
6,5IU  feet,  wbik  tiiat  uf  tbe  extreme  nf^>a'  end  is  6,7^  feet. 
TJiie  tiiuiwy  Vallj-y  Mow  tbe  C.340  feet  roeA<  NMwXonfMC  was  DOt 
irui»)iiittil  by  UB  iit  <ieUiil,  excepting  between  >  point  due  west  ot 
IHimIhiik'h  J'»h»,  ut  iJic  juiictiuii  of  CJnb  Lake  (Harnett's  Late, 
i/r  'iiuTard  'I'unij.  and  tbe  junction  lower  down  of  Eviiience  Valley 
llyiifk  Willi  tin-  Hiitiwy  Itiver.  Near  the  junction  of  Club  Lake 
i,Viu;k  Willi  iUk  Hu'iv/y  Itiver  tliere  is  a  well-marked  terrace  of 
wlial  muHmni  Ui  Ite  nWinLriliuled  moraine  luuterial  on  the  right 
iMiik  of  tin;  Hiiowy  Hiver  ;  Hrid  neveral  ice-itcratched  boulders 
WHii.  [lii^ki-rl  uj,  by  UD  OH  tin;  left  Wnk  of  the  Snowy,  just  above 
iia  juiii:Lioii  wilh  K\  iiU-:iti:f  Vuljey  Creek,  the  latter  having  it« 
w,un--u  ill  l.ab«  MtirKwether  |lli<i  Itlue  Uke). 

AIhiuI,  ri,ri:;iJ  ri<et  in  llm  a]liLu<ie  by  utieruid  uf  the  lowe^^t  spot 
warn  aii.ili  j.i..-»rj'aU^lj<>d  jmbbleH  w«re  found  by  us.  This  is  the 
liiweaL  Wi\a\  al.  wliii'li  any  iL-e-neraU- lied  jirbbles  were  observed. 
It  in  "(  niHirMH  (juiwililK  that,  tlicflowcre  not  t>i  nlu,  but  had 
ilrifuiil  liuwii  (riiiii  liiKhor  li^vtilH.  At  the  same  time  the  gneiasic 
Uriuiito  uliiiiH  lliin  |iui't  of  tliu  Snowy  VitUcy  nliuws  almost  certain 
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with  Evidence  Valley  Creek.  The  distance  to  this  point  from 
Townsend's  Pass  is  about  4^  miles,  and  we  think  it  may  safely 
be  inferred  that  the  Snowy  Valley  was  at  one  time  filled  with 
ice  to  at  least  as  far  down  as  this. 

Before  considering  the  possible  thickness  of  ice  in  this  valley  it 
will  be  advisable  to  describe  the  important  collateral  evidence  in 
the  Lake  Albina  Valley. 

LcJce  Albina  Valley. — The  finest  glaciated  rock  surfaces 
hitherto  observed  by  us  ai-e  in  the  Lake  Albina  Valley. 

The  upper  end  of  the  valley,  where  the  evidences  of  past 
glacial  action  are  pronounced,  is  only  about  three-quarters  of  a 
mile  in  length,  the  slope  of  the  bottom  of  the  valley  being 
gradual  for  this  distance,  but  below  the  north  end  of  Lake  Albina 
plunging  steeply  down  towards  the  Murray  River.  Traced  to  its 
commencement  the  valley  is  found  to  begin  on  the  north  side  of 
Townsend's  Pass  (the  pass  over  the  main  Dividing  Range  between 
the  Murray  and  the  Snowy  River  watersheds,  due  south  of  Lake 
Albina).     The  altitude  (by  aneroid)  of  this  pass  is  6,650  feet. 

From  the  base  of  the  northern  slope  of  this  pass  to  the 
northern  end  of  Lake  Albina  the  bottom  of  the  valley  is  filled 
with  hummocky  masses  of  moraine  material,  surmounted  by  large 
granite  erratics  up  to  20  feet  in  diameter,  and  it  appeared  to  us 
to  contain  more  morainic  material  than  any  other  of  the  valleys 
examined  by  us  on  the  Kosciusko  Plateau,  with  the  exception, 
perhaps,  of  the  Evidence  Valley. 

The  moraine  drift  has  been  carried  beyond  the  north  end  of 
Lake  AJbina,  and  to  some  height  up  the  eastern  slope  of  the 
valley,  numerous  large  erratics  of  granite  having  there  invaded 
the  area  of  the  slate  (phyllite)  formation.  These  can  be  seen  in 
the  distance  in  a  photograph  by  one  of  us  (Mr.  E.  F.  Pittman). 
(Plate  X.,  fig.  8). 

Several  small  tarns  are  situated  near  the  upper  end  of  the 
moraine  debris,  south  of  Lake  Albina.  Lake  Albina  itself  owes 
its  origin  to  a  moraine  dam.  This  has  been  cut  through  by  the 
ereek,  and  huge  boulders  derived  from  it  now  fill  the  bed  of  the 
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water  course  at  lower  levels,  the  creek  north  of  this  moraine 
plunging  down  rapidly  towards  the  Murray  River.  The  lake  is  a 
little  under  one-quarter  of  a  mile  in  length  hy  from  about  3  to  5 
chains  in  width.  It  appears  to  be  fairly  deep  in  places  in  pro- 
portion to  its  siiie.  Its  surface,  as  measured  by  aneroid,  is  about 
6,340  feet  above  the  sea.  The  moraine  stuff  in  the  neighbourhood 
of  the  lake  has  been  much  redistributed,  and  is  partly  masked  by 
a  covering  of  recently  slipped  slate-rubble  along  its  eastern  shore. 
Under  these  circumstances  ice-scratched  blocks  would  not  be 
expected  to  occur,  except  very  sparingly,  and  as  a  matter  of  fact 
none  were  observed  by  us.  The  moraine  material  hides  the 
granite  surface  from  view  for  the  most  part  up  to  a  level  of  about 
150  to  200  feet  above  the  Lake,  but  from  this  level  up  to  the  very 
summit  of  the  ridge  connecting  Mount  Townsend  with  the  main 
Dividing  Range,  the  steep,  and  in  places  almost  precipitous, 
granite  surface  shows  abundant  and  beautiful  evidence  of  having 
been  intensely  glaciated.  Projecting  comers  are  rasped  off,  and 
more  or  less  deeply  grooved.  Even  sheltered  recesses  have  not 
escaped  the  abrading  action  of  the  ice,  and  the  grooves  and 
atviat  are  so  fresh  on  some  of  them  as  to  appear  to  be  of  quite 
recent  origin.  Seven  more  or  less  extensive  grooved  surfaces 
were  observed  by  one  of  us  in  an  hour's  examination  of  this 
western  side  of  the  valley.  The  positions  of  these  are  shown  on 
the  plan,  and  their  altitudes  range  from  6,530  feet  up  to  6,820 
feet.  The  last  level  ia  within  30  feet  of  the  top  of  the  ridge, 
separating  the  Lake  Albina  Valley  from  the  Wilkinson  Valley. 

It  is  quite  evident  from  the  way  in  which  the  rocks  have  been 
ground  down  on  the  summit  of  the  ridge  that  ice  of  considerable 
thickness  must  at  one  time  have  passed  over  it. 

The  finest  grooved  pavement  observed  by  ua  is  situated  at  a 
point  bearing  due  west,  of  the  south  end  of  Lake  Albina,  and  15 
chains  distant. 

There  is  a  smaller  grooved  pavement  about  10  feet  below  the 
lai^er  pavement.  The  larger  one  measures  about  28  yards  from 
N.  to  S.,  and  about  25  yards  from  E.  to  W.  The  surface  has 
irly  uniform   level,  is  nearly  horizontal 
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and  is  deeply  grooved,  the  grooves  rnnniDg  in  perfectly  straight 
lines  across  the  platform  in  a  direction  E.  15°  N.  They  are 
nearly  at  right  angles  to  the  gneissic  structure  of  the  granite, 
and  many  of  them  are  at  lea^t  50  feet  in  length,  and  are  cut  to 
a  depth  of  one-half  to  one  inch.  These  grooves  form  the  most  incon- 
t^rovertible  evidence  as  to  the  grinding  action  of  moving  glacier 
ice.  If  the  observer  sights  along  these  grooves  in  a  direction 
K  15**  N.  he  will  see  that  they  point  direct  to  the  large  polished 
Toche  moutannee  on  the  west  shore  of  Lake  Albina,  near  its 
southern  end,  at  the  point  where  the  lake  is  so  contracted  as  to  be 
almost  divided  into  two.  This  beautiful  grooved  pavement  had 
to  be  photographed  by  one  of  us  under  rather  disadvantageous 
circumstances,  as  the  sun  was  shining  straight  down  the  grooves, 
so  that  they  cast  scarcely  any  shadow.  The  photograph  never- 
theless gives  a  fair  idea  of  what  part  of  the  pavement  is  like 
(Plate  X.,  fig.  1)  ;  the  pavement  must,  however,  be  seen  in  order 
to  be  properly  appreciated.  The  surface  is  slightly  weathered, 
just  sufficiently  so  to  remove  the  striae,  while  the  deep  grooves, 
and  even  some  of  the  shallower,  are  retained.  One  very  large 
groove  was  observed  to  trend  E.  33"  N.,  thus  making  an  angle  of 
about  16*  with  the  general  trend  of  the  grooves  on  the  west  side 
of  Lake  Albina  Valley,  viz.,  E.  17"  N. 

Some  of  the  larger  grooves  every  here  and  there  showed  traces 
of  having  been  slightly  pitted  as  though  the  block  of  rock,  which 
acted  as  the  graving  tool,  had  dug  in  more  deeply  at  such  points, 
joggling  as  a  chisel  sometimes  does  in  planing  iron. 

Nowhere,  in  the  part  of  the  Kosciusko  Plateau  visited  by  us, 
was  the  intenseness  of  the  glaciation  more  apparent  than  in  this 
Lake  Albina  Valley,  it  being  obvious  that  the  ice  not  only 
furrowed  out  the  bottom  of  the  valley,  but  that  it  moved  in  thick, 
heavy  masses  over  the  top  of  the  high  ridge  separating  the  Lake 
Albina  Valley  from  the  Wilkinson  Valley.  The  minimum  thick- 
ness of  the  ice  in  the  Lake  Albina  Valley  may  be  estimated  from 
the  difference  in  level  between  Lake  Albina  and  the  top  of  the 
glaciated  ridge  to  the  west  of  it.  Lake  Albina  being  about  6,340 
feet  above  the  sea,  and  the  top  of  the  ridge  6,850  feet;  the  ice  in 
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this  valley  miut  have  attained  a  thickness  of  at  least  500  feet. 
As.  howKver,  tbe  top  of  the  ridge  itself  has  evidently  been 
heavily  glaciated,  this  implies  that  the  ice  on  top  of  this  ridge 
maxt  have  been  probablynot  much  leas  than  100  feet  in  thickness. 

If  this  were  so,  as  seems  most  probable,  the  ice  woold  have  been 
600  feet  thick  in  the  L^e  Albina  Valley,  and  its  surface  close 
npon  6,950  feet  above  the  sea.  Ah  already  mentioned  the  bases 
of  the  Nunatakr  of  the  Etheridge  Range  are  about  6,908  feet 
high.  Now  interesting  conclusions  necessarily  follow  from  this. 
As  Townsend's  Pass  is  only  6,650  feet  high,  part  of  the  Snowy 
Valley  glacier  may  have  come  over  the  top  of  Townsend's  Pass, 
the  ice  at  tbe  Pass  being  perhaps  at  one  time  200  feet  or  even 
300  feet  thick.  Similarly  at  Adams'  Pass  (between  the  Snowy 
Valley  and  the  Wilkinson  Valley),  the  level  of  which  is  only 
about  6,567  feet,  the  ice  must  have  escaped  from  the  Snowy 
Valley  ice  sheet  into  the  Wilkinson  Valley  below  in  raassee 
which,  at  Adams'  Pass,  were  probably  at  least  250  feet,  perhaps 
350  feet  or  more  in  thickness. 

An  interesting  problem  now  suggests  itself  in  connection  with 
the  glaciation  of  this  ridge  between  the  head  of  the  Wilkinson 
Valley  and  Lake  Albina,  viz.:  in  what  direction  did  the  ice 
iiiovi:  which  so  powerfully  glaciated  the  western  granite  slopes 
of  the  Lake  Albina  Valley  up  to  the  top  of  the  ridge!  The 
nii^du  trend  of  the  grooves  on  the  seven  glaciated  surfaces 
Bpiici ally  observed  in  E,  17'  N.  and  W.  17°  S.  Now  did  the  ice 
move  from  the  east  end  or  from  the  west  end  ?  If  from  the  west, 
it  must  prolMilily  have  Iwen  supplied  by  the  overflow  from  the  Kit. 
Townsend  glacier,  which  may  have  overpowered  the  western  part 
of  the  ice  coming  o\er  Townsend's  Pass  from  the  Snowy  Valley 
gltwiur.  If  it  moved  from  the  east,  it  probably  was  derived  from 
the  Snowy  Valley  glacier,  extended  via  Townsend's  Pass  into  the 
Luke  Albina  Valley,  and  overflowing  the  dividing  ridge  between 
Lake  Albina  and  the  Wilkinson  Valley,  so  as  to  reinforce  the 
Wilkinson  Valley  glacier.  The  carry  of  the  material  in  the 
moraine  uf  the  Lake  Albina  Valley  suggests  a  westerly  move- 
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and  slate  nearly  coincides  with  the  trend  of  the  Lake  Albina 
Valley  (N.  &  S.),  the  area  west  of  this  line  being  granite,  and 
that  to  the  east  slate,  the  granite  erratics  have  invaded  the  slate 
area,  but  no  slate  erratics  were  noticed  as  having  trespassed  into 
the  granite  area. 

Here,  however,  the  fact  must  be  remembered  that  the  carry  of 
moraine  material,  especially  superficial  moraine,  as  distinct  from 
ground  moraine,  usually  indicates  the  direction  of  ice  movement 
during  kUer  phases  of  glaciation  when  the  ice,  of  perhaps, 
originally,  a  mer  de  g^ace,  has  through  reduction  in  volume  been 
split  up  into  a  number  of  small  glaciers,  the  direction  of  move- 
ment of  which  has  had  to  conform  to  the  trend  of  the  valleys, 
whereas  the  ice  of  the  mer  de  glace,  of  the  earlier  phase  of  glacia- 
tion, may  have  radiated  out  from  its  centre  of  movement  more  or 
less  independent  of  the  physical  features  of  the  underlying  rock 
surface.  Judged  by  the  phenomena  of  '*  strike- side  '*  and  **  lee- 
dde"  alone,  it  appeared  to  one  of  us  (Professor  David)  that  the 
ice  which  produced  the  grooved  pavements  in  the  Lake  Albina 
Valley  probably  moved  from  the  east  towards  the  west.  Further 
observation,  however,  will  be  necessary  before  this  interesting 
question  can  be  settled. 

We  are  now  also  in  a  better  position  to  estimate  the  maximum 
thicknass  of  the  ice  in  the  Snowy  Valley,  at  the  time  when  the 
ridge  from  Mount  Townsend,  west  of  Lake  Albina,  was  being 
glaciated. 

If  the  surface  level  of  the  ice  at  Ramshead  Pass  was  not  less 
than  perhaps  7, 1 50  feet,  as  seems  probable,  it  would  have  been 
possible  for  it  to  have  had  a  fall  of  250  feet  to  the  top  of  the 
ridge  west  of  Lake  Albina,  even  if  it  be  assumed  that  the  ice  on 
that  ridge  was  at  least  50  feet  thick.  This  would  give  a  fall  (the 
distance  being  two  miles)  of  in  round  numbers  1  in  42,  that  is 
an  angle  of  inclination  for  the  surface  of  the  glacier  of  1|°.  It 
is  doubtful,  however,  whether  ice  will  flow  at  such  a  low  angle  of 
slope  as  1^**,  3*"  being  usually  about  the  minimum  angle  of  surface 
slope  observed  in  moving  ice.*    . 

*  The  Great  Ice  Age. 
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If,  therefore,  the  g!»ciation  of  this  ridge  wkb  the  work  of  the 
Snowy  River  glacier  or  ice  sheet,  the  surface  of  the  sheet,  if  its 
inclination  was  6°,  muat  have  been  probably  at  its  starting  point, 
if  situated  close  to  Kosciusko  Observatory,  as  high  as  7,450  feet, 
that  is,  as  the  level  of  the  Observatory  is  7,328  feet,  over  100  feet 
above  the  level  of  the  Observatory,  probably  a  far-fetched 
hypothesis. 

The  culminating  point,  however,  of  the  ice  sheet  on  the 
Kosciusko  Plateau,  during  the  maximum  glaciatton,  need  not 
necessarily  have  coincided  with  the  present  highest  point  of  the 
land,  and  may  have  lain  at  some  point  between  the  Observatory 
and  L^ke  Albina.  In  this  case  the  ice  in  the  Snowy  Valley  may 
have  been  about  65U  feet  to  TOO  feet  or  more  in  thickness  opposita 
Townsend'a  Pass. 

If,  on  the  other  hand,  the  ridge  near  Lake  Albina  was  glaciated 
by  ice  coming  from  the  direction  of  Mount  Townsend,  such  ice 
at  a  fall  of  3°  would  barely  have  overflowed  Townsend's  Pass,  the 
level  of  which  is  6,650  feet,  the  distance  from  the  glaciated  ridge 
being  half  a  mile,  and  its  level  6,850  feet.  The  distance  from 
Mount  Townsend  to  the  glaciated  ridge  is  about  half  a  mile,  the 
level  of  Mount  Townsend  7,260  and  that  of  the  ridge  6,850  feet. 
At  a  fall  of  3°,  that  is  278  feet  per  mile  and  consequently  140 
feet  per  half-mile,  on  the  assumption  that  the  ice  was  50  feet 
thick  on  top  of  the  glaciated  ridge,  this  would  bring  the  top  of 
the  ice  below  Mount  Townsend  to  a  level  of  7,040  feet,  which  is 
a  by  no  means  improbable  height  for  it  to  have  attained. 

In  this  case,  which  seems  the  less  hypothetical  of  the  two 
assumptions,  the  ice  in  the  Snowy  River  Valley  need  not  have 
been  thicker  than  about  the  difference  in  level  between  Townsend's 
Pass  and  the  bottom  of  the  Snowy  Valley  opposite  to  it,  viz.  300 
feet.  Whichever  hypothesis  be  adopted,  the  thickness  of  ice  in 
the  Lake  Albina  Valley  during  the  glaciation  of  the  ridge  west 
of  Lake  Albina  would  be  the  same,  viz.,  about  500  feet.  This 
agrees    closely    with    the    thickness    of    the    ice   in    the   Lake 
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Merewether  (Blue  Lake)  Valley  during  the  maximum  develop- 
ment of  the  local  glacier,  as  will  appear  presently. 

L<ike  Merewether  {Blue  LaJce)  and  Evidence  Valley  {Helms), 
to  below  Hedley  Tarn, — Splendid  evidences  of  past  glacial  action, 
including  the  largest  and  most  complete  moraine  as  yet  observed 
in  this  region,  are  to  be  seen  at  the  above  locality. 

If  the  area  be  approached  from  the  west,  from  the  direction  of 
the  main  Dividing  Range,  moraine  material  with  ice-scratched 
fragments  of  slate  (phyllite)  may  be  seen  at  an  elevation  of  about 
6,530  feet  at  a  point  about  20  chains  W.  of  the  S.  W.  end  of 
Lake  Merewether.  Up  to  this  same  level  also  the  granite 
rocks  show  evidence  of  having  been  planed  down  by  ice-action ; 
and  a  few  feet  lower,  at  about  6,500  feet,  they  exhibit  distinct 
glacial  grooves. 

Further  east,  at  12  to  15  chains  west  of  Lake  Merewether,  the 
surface  of  the  gneissic  granite  is  most  wonderfully  grooved  and 
dressed  in  a  manner  which  could  only  have  been  accomplished  by 
a  thick  mass  of  moving  glacier  ice  (see  Plate  vii.). 

The  level  of  this  rocky  promontory  at  the  spot  photographed 
is  about  6,260  feet. 

It  affords  a  fine  and  impressive  piece  of  evidence  as  to  the 
former  presence  of  moving  glacier  ice. 

Though  the  granite  surface  has  been  somewhat  weathered  since 
the  glaciation,  so  that  all  striae  have  disappeared,  the  grooves 
remain,  and  in  many  cases  are  in  a  very  good  state  of  preserva- 
tion. For  every  foot  in  width  of  granite  surface,  measured  at 
right  angles  to  the  trend  of  the  grooves,  there  are  from  4  to  5 
grooves.  The  grooves  are  from  1  inch  up  to  6  inches  in  width, 
and  from  \  inch  up  to  about  1^  inches  in  depth.  At  the 
spot  mentioned  above  they  run  in  a  direction  of  140°  (that  is  S. 
40*"  £.,  is  the  lee  side)  and  preserve  an  almost  absolutely  straight 
course  irrespective  of  the  ups  and  downs  of  the  granite  surface, 
their  trend  being  straight  towards  the  large  moraine  which 
bounds  Lake  Merewether  (the  Blue  Lake)  on  the  south.  Even 
small  vertical  faces  of  granite,  opposed  to  the  path  of  the  ice,  are 
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deeply  grooved.  The  grooves  cross  the  planes  of  foliation  in  the 
granite  at  a  wide  angle,  as  the  latter  trend  N.N.E.  and  8.S.W., 
whereas  the  grooves  run  nearly  N.W.  and  S.E. 

In  Plate  vii,,  the  white  vein  of  euritic  grajiite  is  parallel  to  the 
planes  of  foliation,  and  the  plat«  shows  that  obviously  the 
grooveH  in  the  granite  make  a  wide  angle  with  the  foliation 
planes.  If  the  gully  be  followed  down  to  the  edge  of  Lake 
Merewether  the  grooves  may  still  be  traced  on  the  sloping  surface 
of  granite  close  to  the  lake  shore,  and  it  is  obvious  that  they 
dip  below  the  surface  of  the  water,  the  level  of  which  is  about 
6,150  feet. 

In  every  case  it  is  obvious  that,  in  this  vicinity,  the  N.W.  is 
the  strike  side,  and  the  S.£.  the  lee  side. 

If  now  a  northerly  course  be  followed  towards  the  head  of  the 
main  valley,  it  will  be  noticed  that  the  valley  very  nearly  folloirs 
the  junction  line  between  the  slate  and  granit«  (see  map,  Plate  iii.). 
Slate  erratics  are  found  in  places  resting  on  glaciated  surfaces  of 
granite.  One  of  these  measured  5  feet  »  3  feet  x  4  feet,  and  in 
several  cases  typical  perched  blocks  may  be  seen,  onu  of  which  is 
shown  in  the  photograph  exhibited,  token  by  one  of  as  (Mr. 
Pittman). 

At  a  quarter  of  a  mile  above  the  Blue  Lake,  a  small  terminal 
moraine  crosses  the  valley,  slightly  breached  by  the  creek  at  its 
west  end.  It  is  aljout  10  chains  long  and  trends  in  a  W.S.W. 
and  E.N.E.  direction,  and  is  of  no  great  height.  It  obviously 
formii  one  of  the  last  embankments  left  by  the  glacier  as  it 
retreated  to  the  head  of  the  valley.      Its  level  is  about  6430  feet. 

At  about  a  quai'ter  of  a  mile  still  higher  up  the  valley  on  its 
eastern  side,  and  about  1 2  feet  above  the  level  of  the  creek,  is  a 
small  surface  of  quartzite.  ground  smooth  and  striated  in  two 
directions,  viz..  N.  13°  W.  and  S.  12°  E.  and  W.N.W.  and  E.S.E. 

If,  DOW,  we  return  to  Lake  Merewether,  it  will  be  noticed  that 
the  water  flowing  out  of  it  escapes  through  a  breach  in  the 
terminal  moraine,  at  a  level  of  about  6,150  feet.  The 
terminal  moraine  extends  from  the  outlet  of  the  lake  in  a 
direction  about  S.  35°  AV.  for  about   15  chains,  and   for  about  10 
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chains  in  a  direction  N.  10**  E.  from  the  east  side  of  the  outlet 
The  top  of  the  moraine  rises  to  a  level  of  6340  feet,  about  160 
feet  above  the  surface  of  Lake  Merewether.  The  exact  depth  of 
the  lake  is  not  known,  but  it  is  thought  by  local  residents  to  be 
not  less  than  40  feet  in  its  deepest  part,  in  which  case  the 
terminal  moraine  is  probably  about  200  feet  in  height. 

It  is  difficult,  however,  to  draw  the  line  (if  any  exists)  between 
this  terminal  moraine  and  the  remarkable  moraine  now  to  be 
described.  If  the  spur  to  the  west  of  the  outlet  of  Lake  Mere- 
wether be  ascended  further  to  the  west,  it  is  found  to  lead  up  to 
one  of  the  most  interesting  glacial  features  in  the  whole  Kosciusko 
region,  a  wonderfully  perfect  moraine,  even  more  like  a  huge 
railway  embankment  than  the  smaller  one  already  described  near 
Townsend's  Pass.  This  remarkable  feature  has  already  been 
referred  to  by  one  of  us  (Mr.  Helms)  in  an  earlier  paper  (7,  pp.  357* 
358). 

This  moraine  is  about  29  chains  in  length,  measured  along  the 
top  of  the  ridge,  its  width  at  the  top  being  uniformly  about  16 
yards.  Its  trend  from  its  western  end,  where  it  abuts  against 
the  junction  line  between  the  slate  and  granite,  is  first  E.  5*  S. 
for  15  chains,  then  E.  7**  S.  for  14  chains.  It  is  bounded  on 
either  side  by  steep  slopes,  its  summit  is  nearly  level,  and  its 
altitude  is  about  6,550  feet,  that  is  just  400  feet  above  the  level 
of  the  surface  of  Lake  Merewether.  The  whole  amount,  how- 
ever, of  the  material  between  these  levels  is  not  moraine,  as  to 
the  S.W.  of  Lake  Merewether  the  grooved  granite  surfaces  can 
be  traced  up  to  a  level  of  6,280  feet,  where  they  disappear  under 
the  moraine.  The  remainder,  therefore,  of  the  slope  between 
6,280  feet  and  6,550  feet,  in  all  a  thickness  of  270  feet,  may  be 
looked  upon  as  moraine,  so  far  as  the  northern  slope  of  the 
moraine  is  concerned. 

As  regards  the  southern  slope,  grooved  surfaces  of  granite  out- 
crop the  levels  up  to  6,330  feet,  so  that  on  this  side  the  moraine 
material  may  not  be  more  than  220  feet  in  thickness.  The 
number  of  beautifully  glaciated  boulders  in  this  moraine  is 
remarkable.  A  cart-load  of  such  boulders  could  be  collected 
from  the  moraine  by  a  couple  of  men  in  half  an  hour.  The 
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blocks  of  rock  in  th«  moraine  are  mostly  of  granite,  but  slate 
and  quartzite  fragments  are  numerous.  The  last-mentioned,  of 
course,  retain  the  strin  best.  Two  of  these  are  now  exhibited. 
(See  Plates  viii.-ix.). 

The  blocks  are  mostly  from  about  9  inches  up  to  1^  feet  in 
diameter,  occasionally  as  much  as  5  feet.  All  the  fragments  of 
qaartdte  and  slate  examined  showed  glacial  markings. 

If  this  moraine  be  viewed  from  a  distance  of  three-quarters  of 
a  mile  to  the  S.W.,  it  will  be  seen  that  it  is  apparently  confluent 
with  the  closely  crowded  group  of  terminal  moraines  immediately 
below  Hedley  Tarn.  It  was  not  clear  to  us  aa  to  whether  it 
should  be  regarded  as  a  lat«ral.  median  or  terminal  moraine.  The 
grooves  on  the  glaciated  granite  surface  immediately  N.  of  the 
moraine  trend,  as  already  stat«d  from  N.  40°  W.  towards  S.  40* 
E.,  whereas  the  general  trend  of  the  moraine  is  W.  6°  N.  and  E. 
6°  S.,  so  that  the  ice  which  glaciated  the  granite  beneath  the 
moraine  appears  to  have  moved  at  an  angle  of  about  45°  to  the 
general  trend  of  the  moraine.  More  observation  is  needed  for 
the  correct  interpretation  of  the  mode  of  origin  of  this  remark- 
able and  beautifully  preserved  moraine. 

About  one-quarter  of  a  mile  below  the  outlet  to  Lake  Mere- 
wether,  the  grooves  on  some  of  the  large  blocks  of  gianite  in  the 
ground  moraine  trend  S.  35°  E.,  and  at  a.  point  a  little  further 
down  the  valley,  and  about  300  yards  above  the  upper  end  of 
Hedley  Tarn,  and  a  few  chains  to  the  S.W.  of  the  creek  flowing 
from  Lake  Merewether  to  Hedley  Tarn,  the  surface  of  the  granite, 
where  it  emerges  from  beneath  the  morainic  material,  shows 
abundant  evidence  of  having  been  powerfully  ground  down  and 
grooved  by  moving  glacier  ice.  The  grooves  may  be  traced  right 
up  the  shoulder  of  the  ridge  te  the  west  of  Hedley  Tarn  te  an 
altitude  of  about  6,380  feet,  whereas  the  level  of  Hedley  Tarn  is 
about  6,110  feet.  This  shows  that  the  glacier  ice  was  at  least  as 
thick  as  the  difference  in  level  between  these  points,  viz.,  270  feet. 

As,  however,  the  rocks  are  deeply  grooved  up  te  270  feet  above 
Hedley  Tarn,  allowance  must  be  made  for  a  further  thickness  of 
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grooving  at  the  highest  levels.  Some  idea  of  what  this  thickness 
was  may  be  formed  from  the  height  of  the  adjacent  K  and  W. 
moraine  previously  described,  its  altitude  being  6,550  feet,  that 
is  480  feet  above  Hedley  Tarn.  It  may  therefore  safely  be 
assumed  that  the  ice  was  at  least  400  feet,  perhaps  500  feet 
thick,  at  the  time  when  the  glacier  extended  from  Mount  Twynam 
to  Hedley  Tarn,  a  distance  of  one  and  one-half  miles. 

The  small  boulder  exhibited  was  picked  up  by  one  of  us 
with  its  scored  surface  resting  on  the  grooved  surface  of  the 
granite  beneath  at  a  point  about  100  feet  above  the  level 
of  Hedley  Tarn.  Hedley  Tarn,  like  Lake  Merewether,  owes  its 
origin  chiefly  to  a  terminal  moraine,  or  rather  to  what  appear  to 
be  four  closely  packed  terminal  moraines.  It  is  much  shallower 
than  Lake  Merewether.  Its  general  appearance  is  shown  on  the 
photograph  exhibited  ;  the  granite  promontory  on  the  left  being 
grooved  up  to  the  highest  limit  shown  in  the  photograph.  The 
nature  of  the  terminal  moraine  dam  is  shown.  The  terminal 
moraine  has  four  ridges,  each  doubtless  marking  a  pause  in 
the  retreat  of  the  glacier.  They  are  slightly  curved,  with  the 
convex  side  directed  down  the  valley.  They  are  formed 
almost  entirely  of  blocks  of  slightly  foliated  granite,  from  one  foot 
or  so  up  to  10  or  15  feet,  or  even  more,  in  diameter.  There  is 
not  now  much  sandy  material  between  the  blocks,  which,  on  the 
lower  side  of  the  moraines,  facing  the  Snowy  River,  form  a 
rugged  belt  of  huge  boulders,  difficult  to  traverse  even  or.  foot, 
the  deep  hollows  between  being  largely  concealed  from  view  by  a 
growth  of  shrub.  This  moraine  has  already  been  described  by 
one  of  us  (R.  Helms,  7,  p.  359). 

The  base  of  the  lowest  bank  of  this  moraine  material  lies  at  a 
level  of  about  5,810  feet,  whereas  the  top  of  the  same  bank  has 
an  altitude  of  5,950  feet,  showing  a  thickness  for  this  lowest 
and  oldest  moraine  of  about  1 40  feet. 

This  level  of  5,810  feet  marks  the  lowest  limit  down  to  which 
undoubted  evidence  of  glacial  action  has  been  found  as  yet  in  the 
Kosciusko  region,  about  1,500  feet  below  the  summit  of  Kosciusko, 
the  altitude  of  which  is  7,328  feet. 
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An  exaniinatioD,  however,  of  Evideace  Yalley  further  down 
to  its  junctioD  with  the  Snowy  River  Valley  showed  that  the 
rocks  were  much  worn  down  in  a  manner  very  euggestive  of 
glaciatioD  ;  and  as  already  meotioned,  a,  few  ice -scratched  blocks 
were  found  there  by  us  down  to  an  altitude  of  5,550  feet.  The 
level  of  the  junction  of  Evidence  Valley  with  the  Snowy  Valley 
is  about  5,500  feet.  At  a  point  a  little  over  one-quarter  of  a  mile 
up  Evidence  Valley  from  its  Junction  with  the  Snowy  is  the 
interesting  dyke  of  phonoHte  referred  to  earlier  in  this  paper. 

Bellg'  Camp,  Porcupine  Ridge,  Thompson's  Flat,  Pretty  Point, 
Boggy  Plains,  and  Valleys  of  Spuncer's  Creek  and  Pertther  Creek. 
— From  Betts'  Camp  to  Porcupine  Kidge  and  thence  vid  Thomp- 
son's Plat  to  Pretty  Point,  and  on  to  Boggy  Plains,  there  occur  at 
frequent  intervals  small  flats,  SOO  to  300  yards  wide,  the  floors 
of  which  are  strewn  with  small  boulders,  tightly  packed  in  thin 
sandy  clay,  resting  on  a  smooth  surface  of  granit«.  To  the  S.E. 
these  flats,  are  terminated  abruptly  by  slopes  towards  the  Craeken- 
back  River,  so  steep  as  to  be  almost  precipitous,  in  a  N.  by  W. 
direction  they  slope  gradually  down  to  the  creeks  which  flow  into 
the  Snowy  River. 

The  smoothing  of  the  granite  surface  is  not  apparent  at  the 
aides  of  these  flats  or  on  the  intervening  hills. 

On  the  assumption  that  these  smoothed  surfaces  are  of  glacial 
origin,  it  would  appear  that  the  glaciation  must  have  been  of 
somewhat  high  antiquity,  aw  the  granite  on  the  intervening  hills 
is  weathered  into  large  domes,  pinnacles  and  tors.  As  regards 
the  Ixmtders  which  are  plentifully  distriltuted  over  the  floors  of 
these  flats,  they  were  in  almoKt  every  case  such  as  might  have  l>een 
derived  either  from  the  local  granites  or  enclosures  in  them,  or 
from  dykes  traversing  the  granite.  A  pyroxene  amphibolite,  in 
places  nearly  approaching  a  hornblende  ande.site,  and  passing 
through  decomposition  into  a  chlorite  rock,  was  of  frequent 
occurrence.  Clear  evidence  was  obtained  that  they  were  derived 
from  dykes  intersecting  the  granite.  A  great  number  of  these 
boulders,  which  varied  from  a  few  inches  up  to  2J  ft.  x  1  ft.  8  in. 


BY  PROF.  DAVID,  RICHARD  HELMS,  AND  E.  F.  PITTMAN.  53 

they  were  far  too  much  weathered  to  retain  the  original  surface 
of  erosion,  and  those  which  did  seldom  exhibited  any  grooves  or 
scratches. 

In  the  case,  however,  of  one  boulder,  found  by  us  in  situ  near 
Porcupine  Ridge,  a*  small  cut,  apparently  of  glacial  origin,  was 
noticed  on  its  under  surface.  Marks  were  also  observed  on  a  few 
blocks  of  similar  rock  at  Thompson's  Flat,  but  as  the  latter  were 
not  in  situ  and  had  been  moved  in  the  bed  of  a  mountain  creek 
the  evidence  is  not  of  much  value. 

Amongst  other  rocks  represented  in  these  detrital  deposits, 
besides  the  prevailing  granite,  were  felspar  porphyries,  basalt,  and 
mica  schist,  in  addition  to  large  subangular  blocks  of  quartz; 
the  largest  seen,  which  bears  about  N.  10*  W.  from  Pretty  Point, 
about  half  a  mile  distant,  measuring  4  ft.  x  4  ft.  x  1|  ft. 

None  of  the  blocks  examined  by  us  from  the  shallow  prospecting 
shafts  near  Pretty  Point  or  Boggy  Plains  exhibited  definite 
glacial  cuts  or  striae. 

With  regard  to  the  general  evidence  of  a  possible  extensive 
glaciation  along  the  whole  Kosciusko  Plateau  as  far  down  as 
Boggy  Plains  (the  altitude  of  which  is  about  5,220  feet),  great 
caution  should,  in  our  opinion,  be  exercised  in  interpreting  the 
phenomena.  The  wide  flats  strewn  with  small  and  large  bouldera 
and  the  smoothed  granite  rocks  bounding  such  flats  are  very 
suggestive  of  ice-action.  If  of  glacial  origin,  they  may  have 
been  formed  by  ice  choking  up  the  Snowy  Valley  and  seeking  an 
escape  in  an  easterly  direction  into  the  watershed  of  the  Cracken- 
back  River. 

One  of  us  (Mr.  Helms)  has  elsewhere  advocated  this  view,  and 
is  still  of  the  same  opinion,  the  evidence  being  given  by  him  in 
considerable  detail  in  his  paper  to  the  Linnean  Society  of  New 
South  Wales  (7,  pp.  354-356). 

Professor  Lendenfeld  had  previously  published  a  general  state- 
ment as  to  a  former  universal  glaciation  of  the  Kosciusko 
Plateau.  Two  of  us  (Professor  David  and  Mr.  Pittman),  while 
admitting  that  there  is  nothing  in  the  evidence  inconsistent  with 
the   interpretation   put   upon  it  by  Mr.   Helms  and  Professor 
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Lendenfeld,  would  prefer  to  await  more  definite  evidence  before 
concluding  that  the  whole  of  the  Kosciusko  Plateau  was  formerly 
buried  in  ice  down  to  the  level  of  Boggy  Plains,  or  even  lower. 
At  the  same  time  the  fact  may  be  repeated  here  that  there  is 
positive  et'idence  that  the  glacier,  descending  from  Mount 
Twynam  vid  Evidence  Valley  and  Hodley  Tarn  towards  the 
Snowy  River,  came  down  to  a  level  of  about  5,800  feet  above  the 
sea;  and  there  is  probable  evidence  of  ice-action  in  this  part  of 
the  Snowy  Valley  even  as  far  down  as  to  about  5,fi00  feet  above 
the  sea. 

The  level  of  Pretty  Point  is  about  5,990  feet  and  that  of 
Boggy  Plains  about  5,220  feet,  so  that  the  hypothesis  of  a  wider 
and  older  glaciation  extending  to  Boggy  Plains  does  not  demand 
the  lowering  of  the  limit  which  moving  ice  may  have  reached  very 
much  liolow  that  t«  which  we  have  positive  evidence  that  it  did 
actually  descend. 

If  the  Kosciusko  Plateau  ever  underwent  such  a  mer  de  glace 
glaciatiun  on  a  small  scale,  in  Cainozolc  time,  probably  the  most 
enduring  evidence  of  it  would  be  in  the  form  of  moraine  prqfunde, 
oi-  even  a  terminal  moraine  some  distance  down  the  Snowy  River 
Valley.  A  move  extended  examination  of  this  region  may  yet 
lead  to  the  discovery  of  such  evidence. 

IV. — ConUKLATION   OF  THE   EVIDENCES   OF   GlaCIAL    AcTION    AT 

Kosciusko  with  those  observed  elsewhere 

Before  drawing  certain  provisional  deductions  which  are  given 
in  our  summary  of  this  paper,  it  is  necessary  to  ■■eview  briefly 
similar  evidences  of  glaciation  in  Coinozoic  time  in  other  parts 
of  the  Southern  Heniispliere.  We  have  omitted  the  evidences, 
deacril)ed  by  some  authors,  from  Victoria,  as  in  the  opinion  of 
Professor  J.  W.  Gregory  the  evidences  of  Post- Tertiary  glaciation 
in  such  parts  of  Victoria  as  he  has  already  examined  are  doubtful. 
References,  however,  to  the  chief  papers  referring  to  this  subject 
are  given  in  the  appendix. 
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(1)  Tcumania,  —Mr.  C.  Gould,  formerly  €k>vemment  Geologist, 
Mr.  C.  P.  Sprent,  formerly  Surveyor-General,  and  Mr.  R.  M. 
Johnston,  the  present  Government  Statistician,  have  seen 
evidences  of  glaciation  in  Tasmania  in  Cainozoic  time.  The  last- 
named  authority  has  recorded  these  evidences  in  his  large  and 
detailed  work  on  the  Geology  of  Tasmania,  as  well  as  in  the 
Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania  (33, 34). 

Mr.  T.  B.  Moore,  M.  E.  J.  Dunn,  F.G.S.,  Mr.  A.  Montgomery, 
M.A.,  and  Messrs.  Graham  Officer,  B.Sc.,  Lewis  Balfour,  B.A., 
and  K  G.  Hogg,  M.A.,  have  all  recorded  clear  and  indisputable 
evidences  of  glaciation  in  Tasmania  in  late  Cainozoic  time  (36-30). 

There  is  some  question  as  to  (a)  how  much  of  the  evidences  are 
Cainozoic  and  how  much  Permo-Carboniferous,  and  (b)  as  to  how 
low  down  the  glaciation  extended. 

All  are  agreed  that  the  western  highlands  of  Tasmania  in  late 
Tertiary  or  Post-Tertiary  time  supported  extensive  glaciers,  which 
have  left  memorials  of  their  former  presence  in  the  form  of  lakes, 
tarns,  terminal  moraines,  striated  and  grooved  rock-surfaces  and 
glacially  transported  erratics. 

Mr.  R.  M.  Johnston  has  published  a  map  to  show  the  directions 
in  which  the  ice  moved  in  the  Lake  St.  Clair  district  (35). 

It  is  also  generally  agreed  that  the  evidences  of  this  Pleistocene 
or  Pliocene  glaciation  are  clear  from  levels  of  4,000  feet  or 
upwards,  down  to  at  least  2,000  feet  above  the  sea  (37). 

Mr.  A.  Montgomery,  M.A.,  the  late  Government  Geologist  of 
Tasmania,  makes  the  following  statement  (36)  : — 

'*  I  think  we  must  come  to  the  conclusion  that  the  whole  of 
the  deep  gorges  among  these  western  mountains  now  occupied 
by  the  head  waters  of  the  Pieman,  Henty  and  King  Rivers,  have 
been  at  no  very  distant  period  of  time  occupied  by  rivers  of  ice. 
The  erratic  blocks  noted  by  Mr.  R.  M.  Johnston  in  the  Mackintosh 
Valley  bear  out  this  conclusion.  .  .  .  If  we  allow  that  the 
deep  valleys  at  the  head  of  the  Pieman  were  once  occupied  by 
glaciers,  we  must  admit  that  the  ice  came  dotmi  to  within  500  or 
600  Jeet  of  ike  present  sea  level  [the  italics  are  ours],  for  these 
gorges  are  very  deep,  or,  perhaps,  we  should  rather  say,  to  points 
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which  are  now  that  distance  above  the  sea,  for  of  coai*3e  it  it) 
quit«  possible  that  there  has  been  elevation  or  sabaidence  of  the 
land  an  a  whole  since  the  ice  age." 

Mr.  Montgomery  also  concludes  (op.  dt.  p.  162)  that  the 
glaciation  could  not  have  been  verj  ancient,  baaing  hia  inference 
on  the  excellent  state  of  preservation  of  the  greenstone  erratics 
and  glaciated  rock  surfaces  near  East  Mount  Felion,  among  the 
branches  of  the  River  Forth. 

Mr.  T.  B.  Moore  maintains  that  the  ice  during  part  of  this  lat« 
Cainozoic  glaciation  came  down  to  within  150  feet  of  sea  level, 
probably  even  to  sea  level  on  the  west  coast  of  Tasmania,  near 
Macquorie  Harbour. 

He  records  the  occurrence  of  large  ice-worn  bonldera  near 
Upper  landing  on  King's  River,  which  flows  into  Macquarie 
Harbour,  and  also  at  the  neighbouring  locality  of  Harvey's  Creek, 
the  altitute  being  only  100  feet  above  the  sea. 

He  states  that  between  Strahan  and  Lyell  there  is  a  well- 
marked  moraine,  quite  distinct  from  and  far  newer  than  the 
Permo-Oarbon if eroun  glacial  beds,  and  that  a  "Giant's  Kettle" 
occurs  in  connection  with  this  moraine. 

Messrs.  Officer,  Balfour  and  Hogg,  however,  consider  this 
moraine  to  be  of  PermoCarboniferous  Age  (89)- 

Whether  the  age  of  thi.'*  glaciation  at  so  low  a  level  be  Permo- 
Carboniferous or  Post-Mioceue,  it  would  appear  from  Mr. 
Montgomery's  observations  that  the  glaciation  near  East  Blount 
Pelion  at  elevations  uf  2,000-3,000  feet  has  taken  place  in  Post 
Tertiary,  possibly  in  recent  geological  times, 

Messrs.  Officer,  Balfour  and  Hogg  (op.  cit.  p.  129)  .state  that  as 
the  "last  of  the  previous  winter's  snow  had  not  melted  on 
Olympus  by  the  end  of  January,  it  is  not  uccessary  to  assume 
a  very  extensive  fall  of  temperature  to  account  forperpetua!  snow 
in  tbeae  regions." 

(2)  ^'ew  Zealand.— Tyr  Haast,  Captain  F.  W.  Hutton  and  Dr. 
R.  von  Lendenfeld,  and  others,  have  described  evidences  of  what 
Captain  Hutten  terms  a  glacier  epoch,  as  distinct  from  a  glacial 
epoch  in   New  Zealand  (30-33).     It  is  generally  agreed  by  these 
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authorities  that  New  Zealand  during  Cainozoic  time  has  passed 
through  an  epoch  when  the  glaciers  have  had  a  far  arreater 
development  than  at  present,  for  whereas  the  largest  modern 
glacier  of  New  Zealand,  the  Tasman  Glacier,  is  18  miles  in  length, 
some  of  the  New  Zealand  glaciers  in  Post-Miocene  time  were 
upwards  of  50  miles  long,  and  in  the  case  of  the  Wakatipu 
Glacier,  80  miles  long.  Captain  Hutton  has  furnished  a  map 
showing  the  relative  sizes  of  the  areas  formerly  glaciated  and 
those  at  present  occupied  by  glaciers  in  New  Zealand. 

The  two  chief  points  at  present  at  issue  in  connection  with  the 
glaciation  of  New  Zealand  are : — (a)  As  to  the  date  of  this 
glacier  epoch  ;  (6)  as  to  whether  it  was  due  (i)  to  a  general 
refrigeration  of  the  climate  in  the  Southern  Hemisphere,  or  (ii) 
to  the  New  Zealand  mountains  standing  several  thousand  feet 
higher  than  they  do  at  present. 

Captain  Hutton  inclines  to  the  last-mentioned  view  as  to  the 
cause  of  the  New  Zealand  Glacier  Epoch.  He  says  (30, 
p.  211),  "I  have  elsewhere  given  reasons  for  concluding 
^  that  the  former  great  extension  of  our  glaciers  was  caused  by 
greater  elevation  of  the  land  during  the  interval  between  the 
Pareora  System  and  the  marine  beds  of  the  Wangaiiui  System. 
As  these  beds  are  fossiliferous  in  the  North  Island  only,  where 
there  are  no  traces  of  former  glaciation,  it  is  not  possible  to  get 
direct  proof  of  this,  but  in  Otago  the  old  Taieri  moraine,  between 
Lake  Waihola  and  the  sea,  which  forms  low  rounded  hills 
between  400  and  500  feet  in  height,  is  on  the  seaward  side, 
covered  nearly  to  the  top  by  marine  gravels,  which  ma}'  belong 
to  this  sytem  or  may  be  younger." 

In  the  Wanganui  System,  Captain  Hutton  states  (ibidem)  that 
from  70  to  90  per  cent,  of  the  mollusca  and  all  the  brachiopoda 
are  recent.  He  also  states  ^32,  p.  174)  that  marine  fossils  in 
the  sandy  clays  underlying  the  old  Taieri  moraine  appear  to 
indicate  a  Miocene  Age  for  these  beds,  and  he  sugfijests  that  the 
moraine  may  be  older  Pliocene. 

He  adds  that  Dr.  von  Haast  found  moa  l>ones  in  morainic 
deposits  belonging  to  the  Wanganui  System.     He  further  states 
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(33.  p-  176).  "It  has  been  calculated  that  an  elevation  of 
between  3,000  feet  and  4,000  feet  would  be  anfGcient  to  expand 
our  glaciers  ro  their  former  dimensions.  That  the  New  Zealand 
Alps  did  formerly  stand  higher  than  now,  we  have  direct  evidence 
in  the  deep  fiords  of  South  West  Olago  and  Marlborough,  which 
must  have  been  excavated  when  the  land  was  considerably 
elevated.  The  greatest  depth  recorded  in  the  West  Coast  Sounds 
is  1,728  feet  in  Break  Sea  Sound;  but  in  many  places  no  bottom 
was  reached  with  the  line  used,  and  we  may  safely  assume  that 
when  the  valleys  were  scooped  out  they  stood  more  than  2,000 
feet  higher  than  they  do  now,  and  this  agrees  fairly  well  with  the 
quite  independent  estimate  that  an  elevation  of  3,000  to  4,000  feet 
would  be  sufficient  to  reproduce  all  the  phenomena."  Captain 
Huttou  thus  considers  the  glaciation  of  New  Zealand  to  have 
occurred  in  Pliocene,  perhaps  older  Pliocene  time,  and  to  have 
been  due  to  a  former  greater  elevation  of  the  New  Zealand  land. 

On  the  other  hand.  Dr.  R.  von  Lendenfeld  is  strongly  of 
opinion  that  the  former  great  extension  of  the  New  Zealand 
glaciers  took  place  in  comparatively  late  geological  time,  and 
that  it  was  due  to  a  glacial  period  synchronous  with  that  which 
caused  the  glaciation  of  Kosciusko  (33,  p.  808;  and  19,  p.  f>2). 

In  the  former  paper  above  referred  to.  Dr.  Lendenfeld  states, 
"  The  minuteness  of  the  deltas  mentioned  above  (at  the  heads  of 
the  West  Coast  Sounds,  N.Z. )  would  lead  one  to  suppose  that 
thpy  are  of  no  great  age,  and  comparing  them  to  similar  alluvial 
formati<)ns  which  have  been  produced  in  the  European  Alps  in 
historic  time,  one  must  come  to  the  conclusion  that  the  Glacial 
Period  in  New  Zealand  has  not  been  more  remote  than  2,00U  or 
3,000  years.  This  would  account  also  for  the  extremely  fresh 
appearance  of  the  old  moraines  and  ice  scratches."  In  the  latter 
paper  referred  to  he  expresses  the  opinion  that  "  the  state  of  the 
preservation  of  the  roekf.R  jnotitonnieg  in  the  Australian  Alps  is 
nothing  like  so  good  as  in  the  New  Zealand  Alps.  I  am,  how- 
over,  not  inclined  to  ascribe  that  to  a  difference  in  age.  I 
consider  it  simply  as  a  consequence  of  the  difference  in  the  rocks; 
there  hard  metamorphosed  slates,  here  granite."     One  of  us  (Mr. 
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R.  Helms)  who  is  familiar  with  some  of  the  glacial  evidences  in 
New  Zealand,  agrees  with  Dr.  Lendenfeld  as  to  the  good  state  of 
preservation  of  the  glacial  phenomena  pointing  to  a  comparatively 
recent  origin,  at  all  events  Post- Pliocene.  In  view  of  the  fact 
that  all  the  Cainozoic  glacial  deposits  of  South  America  are  now 
considered  to  be  Post- Pliocene,  as  will  presently  be  explained,  the 
Pliocene,  or  even  older  Pliocene  Age  of  the  New  Zealand 
glacial  evidences  may  be  viewed  with  great  caution,  unless  it 
may  be  admitted  that  in  the  Southern  Hemisphere,  as  in  the 
Northern,  the  glacial  epochs  of  the  Ice  Age  commenced  in  late 
Pliocene  time,  and  extended  down  to  at  least  the  close  of 
Pleistocene  time. 

Kerffuden  Island. — H.  N.  Moseley  records  evidence  of  ice 
action  at  Betsey  Cove  and  Royal  Sound,  Kerguelen,  close  to  and 
even  at  sea  level. 

The  following  statement  occurs  in  the  "  Challenger ''  Report 
(p.  356) : — "  The  interesting  feature  in  relation  to  these  glaciers 
is  that  whereas  they  are  to-day  confined  to  the  higher  valleys  of 
the  higher  ranges,  there  are  abundant  and  indisputable  evidences 
that  the  whole  island  to  and  below  the  «ea  level  was  buried  under 
ice  at  a  comparatively  recent  period.  The  furrows  of  glaciers 
are  seen  wherever  the  island  has  been  explored.  .  .  .  Every 
harbour  is  an  ice-cut  fiord." 

At  present,  on  the  south  side  of  the  island  where  the  above 
evidence  was  obtained,  the  snow  line  is  between  900  feet  and 
1,000  feet  above  sea  level. 

South  America,  —Charles  Darwin  has  commented  on  the  greater 
former  extension  of  the  glaciers  at  Terra  del  Fuego.* 

Also  in  the  same  work  (pp  242-251)  he  ably  contrasts  the 
climates  of  Southern  South  America  with  those  of  lands  in 
similar  latitudes  in  the  Northern  Hemisphere. 

The  Rev.  W.  B.  Clarke  has  commented  on  the  analogy  between 
part  of  Chili  and  the  Australian  Alps.  He  says,  "  There  is  a 
case  in  South  America  which  very  much  resembles  that  of  the 

•  NaturaliaVs  Voyage  Round  the  World,  p.  225.     2nd.  edit.,  1882. 
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MuDioDg  (Australian  Alps,  authom),  viz.,  that  of  Antuco  in  the 
aouthem  part  of  Chili,  in  lat.  37°  40',  on  which  snow  lies  at  the 
height  of  7,960  feet,  yet  even  this  is  far  higher  in  proportion 
than  the  snow  of  Kosciusko  "  (a,  p.  225). 

If  further  observations  be  omitted  (including  Baron  Norden- 
skjold's  preliminary  report  in  "Die  Oeographische  Zeitschrift"  for 
1896)  down  to  within  the  last  few  years,  we  find  a  summary  of 
his  observations  in  the  work  noted  below,  in  which  he  compares  the 
glacial  deposits  of  the  Magellan  regioii  to  the  boulder-clay  of 
Europe,* 

The  same  author  states  in  another  paperf  (p.  408),  "  Here  also 
(in  the  neighbourhead  of  the  Gallegos  Valley,  authort)  in  the 
neighbourhood  of  the  large  depression  occupied  by  the  muddy, 
bruckish  water  of  the  '  White  Ijake,'  Laguna  Blanca,  and  from 
there  eastwards  to  the  Straits,  we  find  the  curious,  steep,  lofty 
hills  composed  of  boulder  clay,  which  I  observed  first  in  Terra 
del  Fuego,  and  which  are  so  characteristic  of  the  formerly 
glaciated  territory  in  this  region." 

Mr.  J.  B,  Hatcher  has  also  described  the  Magellan  glacial 
deposits.  X 

Referring  in  a  later  paper  to  Mr.  Hatcher's  observations, 
Nor<ienskjold  makes  the  important  statement,^  that  as  i-egards 
the  age  of  the  Magellan  glacial  deposits,  Hatcher  collected  some 
molluscan  shells  from  the  Cape  Fairweather  beds,  and  Pilsbry 
has  determined  these  shells  to  be  not  older  than  Pliocene.  It  is 
also  stated  that  these  shells  underlie  the  oldest  glacial  deposits 
of  the  Magellan  Territories, 

■  Anales  de  la  Suciednd  Cieiitifica  Argentina.  Tomo  43-44,  Ihl'.IT.pp-  1^4- 
195. 

t  Geographical  Journal,  Vol.  x.  No,  4,  October,  1897.  A  Journyj  in 
South-Weslern  Patagonia,     Hj  Dr.  Otto  Nordenskjiild,  pp.  401-410. 

i  American  Journal  of  Science,  Nov.,  1897,  Geology  of  Southern  Pata- 
gonia.    By  J.  B,  Hatcher. 

§  American  Geolonist.  Vol,  xii.  No.  ■'i.  May,  IHOS.  Tertiary  and  Qusrter- 
nary  Deposits  in  the  Magellan  Territories,  pp,  300-30t),    By  Otto  Nordenskj old. 
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Nordenakjold's  conclusions  are  {op.  ciL  306-307),  that  towards 
the  close  of  the  Pliocene  Period  glaciation  set  in  in  the  Andean 
Cordilleras,  and  enormous  quantities  of  ice  collected  there  giving 
rise  to  extensive  moraines  and  a  huge  development  of  pampean 
glacial  gravels.  Then  followed,  in  his  opinion,  an  inter-glacial 
period  or  temporary  retreat  of  the  glaciers,  with  powerful  river 
floods  and  redistribution  of  the  earlier  moraines,  **  then  once  more 
the  ice  advanced  {op,  eit.  p.  307)  and  extended  far  down  the 
valleys."  He  adds  {op.  ciL  pp.  307-308),  '*Many  reasons  seem  to 
point  to  the  glacial  period  having  lasted  down  in  these  regions  to, 
from  a  geological  point  of  view,  quite  a  recent  date,  one  of  the 
most  telling  being  the  great  poverty  in  both  the  fauna  and  flora 
in  Terra  del  Fuego  in  comparison  with  Patagonia. '^ 

A  further  account  of  the  glacial  deposits  of  Patagonia  is  given 
in  a  later  paper  by  Hatcher.* 

A  very  important  paper  bearing  on  this  subject  is  that  by  Dr. 
Francisco  P.  Moreno  in  the  two  numbers  of  the  Geographical 
Journal,  t 

Dr.  Moreno  sums  up  as  follows  {op.  cit.  p.  370)  : — "  In  Pata- 
gonia an  immense  ice-sheet  extended  to  the  present  Atlantic 
Coast,  and  further  east  during  the  first  ice  period;  while  during 
the  second  terminal  moraines  have  been  generally  left  as  far  as 
30  miles  north  and  50  miles  south  to  the  east  of  the  present  crest 
of  the  Cordillera.  These  ice-sheets,  which  scooped  out  the  greater 
part  of  the  longitudinal  depressions,  and  appear  to  have  rapidly 
retreated  to  the  point  where  the  glaciers  now  exist,  did  not 
succeed  in  filling  with  their  detritus,  in  their  rapid  retirement, 
the  Cordilleran  fiords  now  occupied  by  deep  lakes  on  the  east  and 
by  the  Pacific  channels  on  the  west." 


•  Anales  de  la  Sociedad  Cientifica  Argentina.  Tomo  xlvii.  Primer 
Semestre  de  1899.  Buenos  Aires,  1899.  Estudios  Geologicos  de  la  Patagonia. 
Por  J.  B.  Hatcher. 

t  Geographical  Journal.  Vol.  xiv.  No.  3,  Sept.,  1899,  pp.  241-269,  and 
No.  4,  Oct.,  1899,  pp.  363-378. 
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With  reference  to  evidences  of  former  greaWr  extension  of  the 
Andean  glaciers  further  north,  Sir  Martin  Conway  states*  (op.  cit. 
p.  15),  "  Evidence  is  plentiful  that  in  ancient  times  the  glaciers 
enveloped  a  lat^e  part  of  these  slopes, and  reached  down  manymilea 
further  than  they  do  now,  depositing  the  rocks  that  they  carried 
into  the  waters  of  the  ancient  sea.  ...  In  the  immense 
pile  of  debris  deep  valleys  were  afterwards  cut  by  the  action  of 
water,  and  into  these  valleys  the  glaciers  in  a  seeoud  }>eriod  of 
advance  (the  italics  are  ours)  protruded  their  snouts,  depositing 
moraines  which  can  still  be  traced  in  tiln  as  much  as  four  or  even 
five  miles  below  the  present  limit  of  ice.  One  such  glacier  cast 
was  carefully  examined  by  me  near  the  foot  of  Mount  Sorata. 
The  terminal  moraine  now  forms  the  dam  of  a  large  lake,  500 
feet  above  the  level  of  whose  waters  the  two  lat«ral  moraines  can 
be  traced  with  perfect  distinctness." 

The  evidence,  therefore,  is  overwhelming  to  show  that  South 
America  has  in  Cainozoic  time  passed  through,  at  all  events,  two 
distinct  and  extensive  glaciations,  which  may  range  from  very 
late  Pliocene  into  comparatively  recent  geological  time. 

v.— Summary. 

The  evidence  obtained  in  the  Australian  Alps  proves  (a)  that 
the  snowfields  of  Kosciusko  in  late  Cainozoic  time  sent  small 
glaciers  down  the  valleys  on  either  side  of  the  Main  Dividing 

On  the  western  fall,  that  towards  the  Murray  River,  the 
glaciers  at  Lake  May  and  Lake  Albina  descended  to  levels 
respectively  of  alwut  at  least  as  low  an  6,000  feet  and  6,300  feet. 
On  the  eastern  fall,  towards  the  Snowy,  the  glaciers  descended 
to  still  lower  levels.  For  example,  the  glacier  from  Lake 
Merewether  (Blue  Lake)  in  Evidence  Valley  (Helms)  descended 
to  at  least  as  low  as  5,800  feet,  and  probably  to  5,500 
feet.     It  would  appear,  therefore,  that  the  glaciers  at  Kosciusko 

*  Qeographical  Journal.     Vol.  liv.   No.  1.     ExploratioDs  in  the  Bolivian 
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descended  500  to  800  feet  lower  on  the  eastern  fall  of  the  main 
divide  than  on  the  western.  There  were  probably  three  reasons 
for  this,  as  already  pointed  out  by  one  of  us  (Mr.  Helms).  (1)  The 
Kosciusko  Plateau  being  constantly  exposed  to  the  strong  sweep 
of  the  W.N.W.  anti-trade  wind,  the  chief  snow  drifts  and  snow- 
fields  gather  to  leeward  of  the  main  dividing  ridge,  i.e. ,  on  its  E.S. £. 
side,  the  general  trend  of  the  ridge  being  nearly  meridional. 
(2)  The  western  slopes  of  the  main  divide  are  more  heated  by  the 
sun's  rays  than  are  the  eastern,  so  that  snow  melts  off  them 
quicker  than  off  the  eastern  slopes.  (3)  The  eastern  slopes  furnish 
a  more  favourable  lodging  for  snow  than  the  western,  the  eastern 
slopes  being  the  more  gradual  of  the  two. 

(6)  The  evidence  proves  that,  apart  from  the  consideration  of 
possible  much  older  and  much  more  extensive  glaciation,  there 
have  been  at  least  two  epochs  of  glaciation  at  Kosciusko,  of 
which  the  traces  are  clear  and  fresh,  viz.  (i)  an  older  epoch  which 
may  be  termed  the  Hedley  Tarn  Epoch;  and  (ii)  a  new  epoch 
which  may  be  termed  the  Lake  Merewether  Epoch.  The  double 
series  of  terminal  moraines  on  either  side  of  the  Main  Dividing 
Range  obviously  points  to  this  conclusion.  The  height  of  these 
moraine  embankments,  from  80  up  to  over  200  feet,  and  their 
length,  between  \  and  |  mile,  prove  that  the  pauses  of  the  ice 
front  at  the  spots  where  the  moraines  became  developed  must 
have  been  of  considerable  duration. 

(c)  As  regards  thickness,  the  evidence  shows  that  the  glacier 
ice  must  have  been  about  200  feet  and  500  feet  thick  in  the  Lake 
May  and  Lake  Albina  valleys  on  the  western  fall  towards  the 
Murray,  while  on  the  eastern  fall  towards  the  Snowy  it  was  at 
least  300  feet  thick  near  the  head  of  the  Snowy  River,  and  at 
least  400  feet  thick  in  Evidence  Valley. 

(d)  The  longest  glacier,  that  of  the  Snowy,  was  perhaps  about 
3  miles  in  length. 

(e)  As  regards  the  age  of  the  glaciation^  it  can  be  estimated  at 
Kosciusko,  as  far  as  we  could  see,  only  by  the  amount  of  sub- 
sequent erosion.  Such  estimates  can,  of  course,  be  only  very 
approximate. 
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The  dat»,  however,  already  quoted  show  that  the  limit  of  tima 
may  lie  somewhere  between  3,000  and  10,000  years  from  the 
present. 

The  wonderful  f  reahnesa  of  the  grooves  on  some  of  the  "dressed" 
aurfacea  and  rocheg  tnoutonndei,  west  of  Lake  Merewether,  Kob- 
ciusko,  in  poaitiona  where  the  rocks  could  not  have  been  sheltered 
by  moraine  material  proves  that  the  glaciation  was  in  a  geological 
sense  comparatively  recent. 

We  would  here  like  to  emphasise  the  opinion  that  it  is  out  of 
the  question  to  refer  either  the  Hedley  Tarn  glacial  epoch  or  the 
Lake  Merewether  glacial  epoch  of  Kosciusko  to  Tertiary  time. 
We  are  strongly  of  opinion  that  these  epochs  belong  to  the  Foet- 
Tertiary.  If,  however,  later  examination  proves  that  there  was 
a  much  earlier  and  far  more  extensive  glaciation  which  affected 
the  whole  of  the  Kosciusko  Plateau  and  extended  even  as  far 
down  as  Lake  Coolamatong  near  Berridale  (Plate  vi.),  (about 
2,500  ft.  above  the  sea)  as  one  of  us  (Mr.  Helms)  thinks,  it  is 
quite  possible  that  this  older  glaciation  may  belong  to  Tertiary 

(/)  As  reganls  the  position  of  the  snow  line  at  Kosciusko  at 
the  maximum  extension  of  ice  during  the  earlier  of  the  two 
glacittle]K>chM(of  the  existence  of  which  we  have  definite  proof),  the 
present  mean  t«mpcrnture  of  Kosciusko  may  be  taken  to  be  about 
35"  Fahr.  At  the  sea-level,  in  the  latitude  of  Kosciusko, 
the  mean  temperature  would  l>e  about  59°  Falir.  At  a,  rate  of  fall 
of  1°  t'alir.  for  ;f45  feet  iv  mean  temperature  of  32°  should  be 
readied  at  Kosciusko  at  about  8,200  feet.  (The  present  level  at 
the  summit  of  Kcxsciusko  is  7,328  feet).  During  therefore 
the  eiirlier  glaciation  of  the  two  comparatively  recent  glacial 
epochs  at  Kosciusko,  as  the  ice  came  down  to  about  5,500  feet 
above  the  sea,  the  snow  line  may  have  been  lowered  from  8,200 
feet  to  about  5,300  feet  (though  of  course  the  glaciers  of  Kos- 
ciusko, like  many  modern  glaciers,  may  have  descended  below 
the  snow  line).  This  would  have  meant  a  lowering  of  the  snow 
line  to  the  extent  of  from  2,300  to  about  2,700  feet,  equal  to  a 
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being  about  2,500  feet  above  the  sea,  the  lowering  of  the  temper- 
ature may  have  been  somewhere  about  15°  to  16^  Fahr.  This 
estimate  assumes,  of  course,  that  since  the  glaciation  the  Kosci- 
usko Plateau  altitude  has  not  been  appreciably  affected  by  crustal 
movements  or  by  denudation,  and  that  in  other  respects  meteoro- 
logical conditions  in  the  past  have  resembled  those  of  the  present 
(g)  As  regards  collateral  evidences, in  the  Southern  Hemisphere, 
of  glaciation  in  late  Cainozoic  time,  Tasmania  shows  a  lowering 
of  the  snow  line  by  alK)ut  at  least  2,500  to  3,000  feet,  possibly  as 
much  as  4,000  feet,  if  Mr.  T.  B.  Moore's  views  as  to  the  age  of 
the  moraines  near  sea-level  in  the  neighbourhood  of  Macquarie 
Harbour  on  West  Coast  of  Tasmania  are  correct.  This  might  mean 
a  lowering  of  the  temperture  by  about  1 2°  Fahr.,  subject,  of  course, 
to  assumptions  similar  to  those  just  made  in  the  case  of  Kosciusko. 
In  New  Zealand  the  evidence  adduced  shows  that  the  glaciers  in 
the  South  Island  on  the  east  side  of  the  Alps  came  down  to  probably 
at  least  3,000  to  4,000  feet  below  their  present  terminations. 
Captain  Hutton,  however,  argues  that  this  did  not  necessarily 
imply  a  general  lowering  of  the  snow  line  to  the  same  amount. 
He  thinks  that  the  extension  of  the  glaciers  in  New  Zealand  in 
late  Cainozoic  time  was  due,  as  already  stated,  to  the  South  Island 
at  that  time  standing  3,000  to  4,000  feet  higher  than  it  does  at 
present.  He  states  emphatically,  "  The  biological  evidence  is 
therefore  to  the  effect  that  the  ocean  round  New  Zealand  has  not 
been  much  colder  than  at  present  ever  since  the  Miocene  Period."* 
Even  biological  evidence,  however,  is  not  always  reliable,  as 
Charles  Darwin  has  pointed  out.t 

♦  Bept  Aust.  Assoc.  Adv.  Sci.     Vol.  v.  1893,  p.  240. 

f  Naturalist's  Voyage  Round  the  World,  1882,  p.  243.  ♦*  A  large  Voluta 
is  abundant  in  Southern  Terra  del  Fuego  and  the  Falkland  Islands.  At 
Bahia  Blanca,  in  lat.  39"  S.,  the  most  abundant  shells  were  three  species  of 
Oliva  (one  of  large  size),  one  or  two  Volutas,  and  a  Terebra.  Now  these  are 
among  the  best  characterised  tropical  forms.  It  is  doubtful  whether  even 
one  small  species  of  Oliva  exists  on  the  southern  shores  of  Europe,  and  there 
are  no  species  of  the  two  other  genera.  If  a  geologist  were  to  find  in  lat.  39**  on 
the  coast  of  Portugal  a  bed  containing  numerous  shells  belonging  to  three 
species  of  Ohva,  to  a  Voluta  and  a  Terebra,  he  would  probably  assert  that  the 
dimate  at  the  period  of  their  existence  must  have  been  tropical ;  but  judging 
from  South  America  such  an  inference  might  be  erroneous." 

5 
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It  would  be  presumption  on  our  part  to  express  any  opinion 
OD  this  important  point.  At  the  stune  time,  in  view  of  the 
evidence  lat«ly  obtained  in  South  America,  Tasmania  and  Kosci- 
usko, it  might  be  as  well  for  the  New  Zealand  geol<^sta  to 
enquire  farther  into  the  interpretation  of  their  evidence.  In 
Eergnelen  Island  the  snow  line  would  appear  to  have  been 
formerly  (in  late  Cainozoic  time)  at  least  1,000  feet  lower  than  at 
present,  and  in  South  America  several  thousand  feet  lower, 
though,  as  far  as  we  can  learn,  the  exact  amount  has  not  yet  been 
calculated.  In  South  America,  moreover,  there  is  evidence  of  at 
least  two  distinct  epochs  of  glaciation. 

(A)  In  our  opinion,  even  if  the  case  of  New  Zealand,  as  being 
still  mb  judice,  be  omitted  from  consideration,  the  general 
evidence  points  to  a  universal  glacial  period,  of  at  least  two 
phases  or  epochs,  in  the  Southern  Hemisphere.  If  these  pro- 
visional deductions  are  correct,  at  least  two  very  important 
questions  suggest  themselves  for  further  investigation: — 

(1.)  Did  the  glaciation  of  the  Southern  Hemisphere  lead  to 
definite  biological  migrations  similar  to  those  due  to  the  "  Great 
Ice  Age"  in  the  Northern  Hemisphere  1 

(2)  If  the  glaciation  of  the  Southern  Hemisphere  was  syn- 
chronous with  that  of  the  Northern  Hemisphere,  as  now  seemK 
probable,  was  it  due  to  some  great  cosmic  atmospheric  caune,  as 
suggested  long  ago  by  Tyndall,  such  as  the  variation  of  the 
amount  of  CO,  in  the  earth's  atmosphere,  as  lately  investigated 
by  Dr,  Arrhenius  and  Mr.  Hogbora,*  and  advocate  by 
Professor  Chamberlin  1 1 

•  Phil.  Mug.,  April,  1896,  pp.  237-276.  Bod  Journ.  Qeologj,  Vol.  yii. 
Nos,  6,  7  and  8,  1899. 

t  In  couDectioo  with  this  one  of  ua  (Prof.  David)  woulil  suggest  that  the 
greater  cold  at  pieEent  of  the  Southern  Bemiepheic  as  compared  with  the 
Northern  ma;  be  due  to  the  former  having  a  thinner  blanket  of  air  than  the 
latter.  The  data  on  this  point  at  present  are  inaufficient.  of  course,  lor 
generalisation,  but  as  far  us  they  go  ore  inlavourof  the  view  that atmoBpherio 
pr«BSure.  and  consequentl;  atmospheric  thickneas,  is  less  in  the  Southern 
than  iij  tbr;  : 
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(3)  If  the  glaciation  of  the  Southern  Hemisphere  was  synchro- 
nous with  that  of  the  Northern,  and  was  accompanied  by  an 
appreciable  increase  in  size  of  the  Antarctic  ice-sheet,  to  what 
extent  was  sea  IotoI  lowered  in  various  latitudes  through  the 
withdrawal  of  so  much  sea  water  to  form  the  ice-sheets  in  each 
hemisphere  ? 

In  submitting  to  this  Society  the  above  notes,  we  are  sensible 
that  the  information  contributed  is  indeed  small  in  proportion 
to  the  wideness  and  grandeur  of  the  subject. 

A  vast  unknown  remains  behind  full  of  promise  for  future 
investigators.  Our  observations  have,  however,  we  think,  finally 
set  at  rest  a  vexed  question,  and  have  entirely  confirmed  the 
view  that  the  "  Roof  of  Australia,"  at  no  very  distant  date, 
certainly  supported  glaciers,  and,  perhaps,  at  some  earlier  date 
may  have  even  been  buried  under  a  '*  mer  de  glace." 

We  desire  to  express  our  special  obligation  to  Mr.  W.  S.  Dun 
for  much  valuable  information  as  to  current  literature  relating  to 
the  glaciation  of  the  Southern  Hemisphere  in  late  Cainozoic  time. 
We  are  also  much  indebted  to  Mr.  F.  B.  Guthrie,  F.C.S.,  who 
accompanied  us  to  Kosciusko,  for  his  constant  help  and  kindly 
criticism.  We  also  gratefully  acknowledge  the  courteous  hospi- 
tality of  Messrs.  P.  S.  Whelan  and  P.  A.  Harding,  the  officers  in 
charge  at  Mr.  Clement  Wragge's  Meteorological  Observatory  at 
Kosciusko,  and  the  kind  help  of  Mr.  G.  W.  Card,  Assoc.  R.S.M., 
F.G.S.,  in  the  determination  of  the  rock  specimens  from 
Kosciusko,  as  well  as  to  Professor  J.  W.  Gregory,  of  Melbourne, 
for  his  note  on  Dr.  Arrhenius*  theory. 

P08TCRIPT  (added  June  10th,  1901)— Since  the  above  paper 
was  read.  Professor  J.  W.  Gregory,  of  Melbourne,  has  written  to 
one  of  us  with  reference  to  Dr.  Arrhenius*  theory  as  follows : — 

"  Thinking  again  over  the  CO  2  theory  of  glaciation,  I  am  less 
inclined  to  it  for  the  following  reasons  : — 

**(1)  Glaciations  are  not  synchronous.  There  is  no  evidence 
of  glaciation  in  Europe  or  America  at  the  time  of  the  Palaeozoic 
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^acukdon  in  Atutnlia  uxl  Soadt  Africa  (RaiuMf'a  1 
breocik  U  now  otberwiaa  expUined).  SimilArly,  tboogfa  tfave  ars 
muuDs  of  Fleistooene  glacutian  in  the  landi  betwan  40-fiO*  8., 
there  doea  not  «ppe«r  to  have  been  any  wich  gxtrame  glaciatioo  a» 
aActed  comsponding  latitodes  in  Europe  and  Amoic^ 

"  (3)  Even  adjarcent  glacial  araaa  are  not  snl^ject  to  their  mazi- 
mum  glaciation  at  the  Bune  tima  Tbus  N.  Ameiion  baa  had  foor 
nun  glacial  centreB,  the  Cordilleran  (Bocky  Hoaatains),  the 
Kewatin  (Minneaota,  ifee.),  lAbrador,  and  Qreenland.  Hie  glad»- 
tionH  at  these  oeatrea  Mcceeded  one  anotfier  bam  wevt  to  eaat, 
lite  lAbradorian  glaciation  was  the  last  on  the  mainland;  it  waa 
succeeded  by  iba  growth  at  the  Greenland  glacaera,  whidi  !»▼» 
perb^ie  not  yet  reached  their  maximnm.  The  eridenco  esrtainlj 
points  to  the  fact  that  the  Greenland  glaciers  hare  now  a  greater 
oxtension  than  they  have  ever  had  before. 

"  (3)  Schloeoaing's  theory  seems  probable.  Aoeoiding  to  tfaia 
tbe  sea  is  a  great  reaerroir  of  COj  held  in  the  form  of  btoarbmates; 
any  diminntitn  in  the  CO,  content  in  the  atmoaphere  at  onoe 
leads  to  dissociatioo  of  the  bic«rbonal«a  in  the  sea,  whiiA  thna 
antomatically  r«gnlates  the  amount  of  CO,  in  the  air.  Any  such 
variation  u  Arrhenins'  theory  requires  would,  tbei«fore,  be 
impos8ibl<>. 

"  In  face  of  the  evidence  of  the  variation  of  CO,  in  latitude 
(sunmarised  bv  Letts  i  Blake),  and  of  Dittmar'a  opinion  that 
Schloesxing  is  right,  we  cannot  safely  asxume  an  adequate  CO, 
variation  in  the  atmosphere.  Dittmar'R  opinion  was  founded  on 
his  own  experiment,  showiug  that  the  dissociation  of  Incarbmiatea 
in  sea  water  correspiiiids  to  the  CO;  tension  in  the  air." 

With  reference  to  argument  (1)  mentioned  above  by  Prvrfeesor 
Gregory,  we  think  should  be  considered  the  very  important  dis- 
covery by  Mr.  Wslt«r  Ilowchin,  F.G.S.,  of  immense  glacial 
boulder  bed:i  in  the  Lover  Cambrian  of  S.  Australia,  extending 
over  at  least  400  miles  of  latitude,  as  recorded  in  bis  paper  just 
read  to  the  Royal  Society  of  South  Australia.  This  glaciatiCT 
may  perliaps  be  liuniotaxial  (though  not  necessarily  synchronans) 
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EXPLANATION  OF  PLATES  III.X. 

Plate  iii. 

Bfap  showing  some  of  the  chief  evidenoes  of  glacial  action,  Mount 
Kosciasko,  New  South  Wales. 

Plate  iy. 

Fig.  ]. — ^Map  showing  the  glacial  moraine  and  striated  pavement  near 
the  head  of  the  Snowy  Biver,  about  1^  miles  N.  by  E.  from 
Mount  Kosciusko. 

Fig.  22. — ^Longitudinal  Section  on  line  AB. 

Fig.  3. — Section  on  CD  across  lower  end  of  moraine  showing  amount  of 
erosion  by  creek  since  close  of  latest  glaoiation,  viz. ,  about  9 
feet  in  depth  of  moraine  and  an  additional  10  feet  of  slate 
rock  (phyllite). 

Plate  y. 

Fig.  1. — Longitudinal  Section  showing  terminal  moraines  and  former 
thickness  of  glacier  ice  in  Ckx>tapatamba  Lake  Valley,  Mount 
Kosciusko. 

Fig.  2. — Section  across  Lake  Albina  Valley  showing  probable  former 
thickness  of  glacier  ice. 

Fig.  3. — Longitudinal  Section  from  Mount  Twynam  to  Snowy  River 
showing  terminal  moraines  and  former  thickness  of  glacier 
ice  in  the  Blue  Lake  Valley  (Evidence  Valley). 

Plate  vi. 
Geological  Section  from  Gooma  to  Mount  Kosciusko. 

Plate  vii. 

Boche  Moutonn^  of  gneisslc  granite  showing  glacial  grooves,  the  '*  lee- 
side"  lying  to  the  left.  The  white  vein  is  aplitic  granite 
parallel  to  the  gneissic  folia.  About  200  yards  S.W.  of  Lake 
Mere  wether,  Kosciusko,  and  looking  S.W.  Photo  by  E.  F. 
Pittman. 

Plate  viii. 

Striated  boulder  of  quartzite  found  on  surface  of  glaciated  granite  north 
of  Lake  Mere  wether,  Kosciusko.    Photo  by  E.  F.  Pittman. 
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Oiooved  and  atrialed  boulder  ol  quartiils  found  resting  on  glaciated  BUifao» 
of  gneiwic  granite,  aboDt  300  ;ards  B.  W.  ot  Lake  Herewatlier, 
Kosciusko, 

Plate  I. 

Fig.  1.— OrooTcd  pavement  ot  gneiaalo  granite  in  loiegionnd,  with  Lake 
Albina,  Kosciusko,  in  middle  distance,  with  large  granite 
erratics  stranded  on  the  slope  ol  the  slate  hill  at  the  back, 
toward  the  left  and  middle  of  the  pietnre.  Photo  by  E.  F. 
Pittman. 

Fig.  2. — Belle  ol  lateral  moraine,  near  Townsend's  Pass,  Koeeinako,  with 
Bnowy  Valley  in  distanoe,  looking  easterly.  Photo  byT.  W. 
E.  David. 


APPENDIX  OF  CHIEF  WORKS  CONSULTED. 

i. — CUNOEOIC  OUCUTION   IN   SoUTBIHH   HMOBrBSBK. 

A.  A  iittralia  in  general. 

—  On   the   Otacial  Period   in   Australia. 
tlorin,  viii.,  1867.  pp.  43-47. 

2. Phyaieal  Structure  and  GeoloRy  ot  Australia.     Proc.   Lrnn. 

Soc.  N.S.  llVito,  vii..  1882.  pp.  371-389. 

B.   Neie  Soulli  Walei, 

3.— C1.UIEE  (Bbv.  W.  B.)— Researches  in  the  Southern  Gold  Fields  oE  New 
South  Wales.  Sydney,  I860.  See  especially  pp.  225,  326,  228,  and 
230. 

4.^CuRiuN  (Rev.  J,  M.| — Exhibit  ol  photographs  and  rook -specimens  illus- 
trative of  the  physiography  and  geolc^  ot  Che  Mt.  Koscioiko 
Plateau,  eapeciall;  in  relatbn  to  the  so-called  evidences  of  OUoia- 
tion;  with  Bemarks  thereon.  Proc.  Liim,  Hoc.  K.S.  WaU§,  ixL 
Ft.  4,  p.  819,  Nov.  1896  [May,  1897). 

5. On  the  Evidence  (so-called)  ot  Glacier  Action  on  Mount  Koeoi- 

usko  Plateau.  Op.  cit.  xxii.  Ft  4.  pp.  706-809,  pis.  uxTii.-uxii:., 
iJov.  18'J7  fJiinc.  130B1. 


BT  PBOF.  DAVID,  RICHARD  HBLlfS,  AND  B.  F.  PITTMAK.  71 

6. — Helms  (B.)-  Exhibit  of  Glacier-polished  Slab  from  Moraine  at  base  of 
Mt.  Twynan,  Snowy  Mts.,  Australian  Alps.  Proc,  Linn  Soe.  N.S. 
WdU»,  (2),  Tiii.  Pt  2,  p.  328,  September.  1893  [March,  1894]. 

7. On  the  recently  observed  Evidences  of  an  extensive  Glacier 

Action  at  Moont  Kosciusko  Plateau.      Op,  cit,  (2),  viii..  Ft.  8, 
pp.  349-364,  pi.  xvui.,  October,  1893  [AprU,  18941. 

8. The  Australian  Alps,  or  Snowy  Mountains.    Joum.  R.  Oeog. 

Soe,  Aust,  Sydney,  iv.  No.  4,  pp.  75-96,  Oct.-I>ec.,  1896.      See 
especially  pp.  78  and  83. 

9. — Jaqtjet  (J.  B.) — Geological  Notes  upon  a  Trip  to  Mount  Kosciusko,  New 
South  Wales.  Records  Qeol  Surv.  N,S.  Wales,  v.,  Pt.  3,  1897, 
pp.  113-117. 

10. — KxTSON  (A.  E.)  and  Thobn  (W.) — Contributions  to  the  Geology  of  Mount 
Kosciusko  and  the  Indi-Monaro  Track.  Report  Aust,  Assoc.  Adv. 
5c.,  vii.,  Sydney,  1898  [1899],  pp.  367-370. 

11. — ^LK2n>ENvxLD  (B.  vou) — Boport  on  the  Besults  of  his  recent  Examina- 
tion of  the  Central  Part  of  the  Australian  Alps,  pp.  1-16,  pis.  i.-vi. 
Govt  Printer,  Sydney,  Jan.  21st,  1885. 

12. The  Glacial  Period  in  Australia.    Proe,  Linn,  Soe,  N,8,  Wales, 

X.  Pt.  1,  pp.  44-53,  pis.  vii. -viii.,  Jan.,  1885  [June]. 

13. Petermann's  Mittheilungen,  1887,  Erg&mungsheft, 

No.  87. 

C.   Victoria, 

H. — GuiTFrrHS  (G.  S.)— On  the  Evidences  of  a  Glacial  Epoch  in  Victoria 
during  Post-Miocene  Times.  Trans,  dt  Proe.  R,  Sac.  Victoria,  xxi., 
1884  [1885],  pp.  1-28. 

15.  — HowiTT  (A.  W.)— The  Physical  G^graphy  and  Geology  of  North  Gipps- 
land,  Victoria.  Q.J.G.8.,  xxxv.,  1879,  pp.  1-41.  See  especially 
p.  35. 

16. Notes  on  Lake  Karng.    Reports  and  Statistics  of  the  Mining 

Department,    Victoria,  for   Qitarter  ended  80th  September,  1891, 
pp.  26-30,  with  plates. 

17.— KrrsoN  (A.  E.) — Geological  Notes  on  the  Gehi  and  Indi  Bivers  and 
Monaro  Gap,  Mount  Kosciusko,  N.S.W.  Proe.  R,  Soe.  Victoria, 
n.8.  ix.,  1897,  pp.  22-28. 

18.— Stirlino  (J.) — The  Physical  Features  of  the  Australian  Alps.  Trans, 
d'  Proe.  R.  Soe.  Victoria,  xviii.,  1881,  [1882],  pp.  98-110,  with  two 
plates. 
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U.-^nmLim  (3.)— Ncrtm  on  Ow   Hatoorolosj  at  «m  AutnUu   A^ 

C^«lt.  xzL,  ISM,  [188S],  Fp.  lU-liS. 
30. Notes  on  ETidanou  of  GUoUtion  in  the  AwtnlUn-AlFi.     OfL 

eU.,  nil.,  188S  [1888],  pp.  20-84. 
31. Phjsiogr^liy  of  the  tmmbo  Valle;.     Troiu.  OtoL  8oc  AuMtM- 

Iwia,  T(d.  L  Ft  2,  Henwanw,  1887.    Sm  etpeOaSSj  p.  49. 


S2.— Dum  (B.  J.)— OlMiation  of  the  Wwteni  w<gi.w.j.  «f  ThiiimiU. 

Prac  R.  Son.  Fietoria,  ba  -wi;  1808.  [18M],  pL  vitt.    8m  i^aai- 

lUj  pp.  U4-13e,  187-188. 
2S.— JomnroM  [K  U.)— OAoIogj  ol  Tumuiift.      Bj  ftittIiori«r-     Hobart, 

1888.    8M«vw)iftUjpp.Se^^7,KDd9»6. 
41 The  Olmder  Bpooli  ot  Anstnlwl*.     Paptrt  d  Prve.  R.  Soe. 

Taimania  for  199S.  pp.  78-184,  [Jnue,  ISH]. 
86. NotM  on  -the  Gwloer  of  lake  St.  Oklr  and    Ha    In iniili 

Hei^boaihood,  togethet  irith  ObMmtloni  ngudtai(  &«  pmbalda 

Origin  ol  om  Dumaroiu  T»kiuu)1mi  Labs  and  Tuna.    Op,  ett, 

fwl898.  pp.  188-148,  [IBM). 
38.— HoMTOomiT  (A.)— OlaoiU  Action  in  Tasmania.      Op.  eU.  for  I8U, 

[1884],  pp.  159-169.     BssMpeoiaUrpp.  163and  164. 
27.— Uooiut  (T.  B.)— DiBCOTerj  of  QIaciation  in  the  Tlcinitj  ol  Moont  ^r»- 

dall,  in  Taamania,  with  Sapplementarf  Notes.     Op.  eil.  for  189t, 

pp.  147-149,  [1894]. 
38. Notes  on  tnrtber  pTOoti  ol  Olaeiation  at  lower  lareb.     Op.  eil. 

for  1894-V5,  [Augnat,  1896],  pp.  73-77. 
39.— OrncBBlO.),  B*Lro<ni(L.),  andHoao(E.  O.)— Oeologioal  Note*  m  the 

cotintr;  between  Strahan  and  Lnke  St.  Clair,  Tainnanlfc     Froc.  B, 

Soe.  Victoria,  n.s.  vii.,  1894  [1896].     See  eHpeeiallj  pp.  US,  134, 

13S,  andl27-)S0. 

E.  Nea  Zealand. 
30.— BorroH  (F.  W.)— Sketch  of  the  Oeolog;  of  New  Zealana.     QV.O.&, 

xU.,  Pt.  2,  May,  IBBfi.    See  especially  pp.  ill  and  318. 
gl, Glacier  Action  in  New  Zealand.     Rtport  Jutt.  Jnoe.  Adv.  Se., 

v.,  Adelaide,  1893  11804],  pp.  233-340. 
32. The  Geological  Hiatoiy  ot  New  Zealand.     Trant.  it  Prae.  N.W. 

Zfut.,  mil.,  ie9»[l90D],  pp.  159-18S.    See  eapeoiaUy  pp.  171  and 
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33. — LsiiDKinrEU)  (B.  von) — The  Time  of  the  Glacial  Period  in  New  Zealand. 
Proe.  Linn,  Soe.  N,S.  WdU$,  ix.,  1884  [1885],  pp.  806-808. 

F.  Kerguelen. 

34. — MoBBUCT  (H.  N.)-  Notes  by  a  Naturalist  on  the  Challenger.  London, 
1879,  pp.  197-199. 

35. Beport  of  the  Challenger  Expedition.  Narrative,  i.,  Pt.  i.,  pp.  348, 

349,  374. 

G.  South  America. 

36. — CoNWAT  (Sib  M.) — Explorations  in  the  Bolivian  Andes.  Oeogr,  Joum, 
xiv.,  No.  1,  July,  1899.    See  especially  pp.  14-15. 

37. — ^Dabwin  (C.  ) — Naturalist's  Voyage  round  the  World.  2nd  ed.  London, 
1882.     See  especially  pp.  225  and  242-251. 

38. — Hatchzb  (J.  B.) — Geology  of  Southern  Patagonia.  Amer.  Joum,  Sci,, 
Vol  iv.,  1897,  pp.  246-248,  327-354. 

39. Estudios  Geol6gicos  de  la  Patagonia.    An.  Soc,  Cient.  Argentina, 

Tomo  xlvii..  Primer  Semestre  de  1899,  pp.  77-79. 

40. — MoBBNO  (F.  P.) — Explorations  in  Patagonia.  Geogr,  Joum,,  xiv.,  No.  3, 
Sept,  1899,  pp.  241-269 ;  No.  4,  Oct.,  1899,  pp.  353-372. 

4L — NoRDENSKJOiiD  (0.)  — Tlcrra  de  Fuego.     Geograph.  Zeitsch.^  1896. 

42. Algunos  datos  sobre  la  Naturaleza  de  la  Region  Majelldnica. 

An,  Soc.  Cient,  Argentina.     Tomo  xliii. -xliv. ,  1897,  pp.  190-197. 

43. A  Journey  in  South  Western  Patagonia.      Ge^gr,  Joum.,  x.. 

No.  4,  Oct.,  1897,  pp.  401-410. 

44. Tertiary  and  Quartemary  Deposits  in  the  Magellan  Territories. 

Amer,  Geol.,  xxi. ,  No.  5,  May,  1898,  pp.  300-309. 

ii.  — Miscellaneous. 

45. — ^Abbhexius  and  Hoeobom. — On  the  Influence  of  Carbonic  Acid  in  the 
Air  upon  the  Temperature  of  the  Ground.  Phil.  Mag,^  April,  1896, 
pp.  237-276. 

46. — Bbittlebanx  (C.  C.) — The  Rate  of    Erosion  of  some  Biver  Valleys. 
Geol.  Mag,  No.  433,  n.s.  Dec.  iv..  Vol.  vii„  July,  1900,  pp.  320-322. 
(A  paper  read  at  the  Meeting  of  the  Aust.  Assoc.  Adv.  Sc.  in 
Melbourne  in  January,  1900). 

47. — Cabne  (J.  E.) — Annual  Report,  Dept.  Mines  and  Agric.  N.S.  Wales  for 
1897,  pp.  150-155. 
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49.— HooBEM  (QO— itaport  Au»t.  Auoe.  Adv.  Be.,  Iv.,  Ht^Ntft,  ian[iaaS], 
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CO.— HoMBON  (A.  a.}— AwMft  fcmiii  TM«Mf^,  Bd.  tL,  p.  160  (UH). 
SI.— Howin(A.  W.)—HotM  on  SunplMot  Books  ooUeoted  I7  A.S.KUMB 

Bnd  W.  nioni.    Riport  .tiul.  Anoe,  Adv,  8e,  tU,,  SydiMj,  UM 

[1809],  pp.  370-B74. 
89.— Lmoi  (D«  Hkrahi] — Lb  C&iue  d«Il  Trft  Oladmb,  pramUto  dal  B, 

InaHtato  LombMrdo,  FaTiH,  189S. 
S3.— Stuk«»i[P.)— Beport  on  tlMGflOK»Fbl<»lMinenlogjof  IfewSauft 
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dated  STduer,  98th  Sapi,  1840,  p.  12.    Atwtnot  in  Ikm 

So.  i.,  1842,  p.  67. 


NOTKB  AND   KXHIBtTS. 


Mr.  Maiden  exhibited  specimens  of  the  Acacift  desoribed  in  hia 
paper. 

Messrs.  David,  Helma  and  Pittman  exhibited  a  aeries  of  lantern 
views,  photographs,  coloured  diagrams,  glaciated  boulders,  rock 
specimens,  and  rock^sections  under  microscopes,  illuatntting  in 
detail  the  geology  of  the  Kosciusko  platM>n. 
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WEDNESDAY,  APRIL  24th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  at  the 
linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  April  24th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  &c.,  President,  in  the  Chair. 


Messrs.  W.  H.  Rowsbll,  O'Connell  Street,  Sydney;  John  N. 
Griffiths,  Woollahra;  and  John  L.  Adams,  North  Sydney,  were 
elected  Members  of  the  Society. 


The  President  announced  that  under  the  provisions  of  Rule  xxv., 
the  Council  had  elected  Dr.  J.  C.  Cox,  F.L.S.,  Professor  David, 
B.A ,  F.R.S.,  F.G.S.,  Mr.  Henry  Deane,  M.A.,  F.L.S.,  <fec ,  and 
the  Hon.  James  Norton,  LL.D.,  M.L.C.,  to  be  Vice-Presidents; 
and  Mr.  Prosper  N.  Trebeck,  J. P.,  to  be  Hon.  Treasurer  for 
the  current  year. 

Also,  that  the  Council  had  elected  Monsieur  A.  Raffray, 
Consulat  G6n^ral  de  France,  Cape  Town,  a  Corresponding 
Member  of  the  Society. 


donations. 


Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  viii.  Part  4  (April,  1901).  From  the  Hon, 
the  Secretary  for  Agricufture. 
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Australiftn  Museum,  Sydney — Records.  Vol.iv,  No,  1  (Mm«1i, 
1901).     From  the  TruaUeg. 

Department  of  Mines  And  Agriculture,  Sydney :  Oeologickl 
Survey — Mineral  Resources  of  New  South  Wales.  By  E.  P. 
Fittman  (1901):  Agricultural  Gazette  of  New  Sonth  Wale*. 
VoLxii.  Part4  (April,  1901).  From  the  Hon.  the  MinitUr  Jar 
Mines  and  Agrimdture. 

Royal  Anthropological  Society  of  Australasia,  Sydney — Science 
of  Man.     Vol.  iv.  n.8.    No.  2  (Harch,  1901).     Front  the  Sodetif. 

The  Surveyor,  Sydney.  Vol.xiv.  No.3  (March,  1901).  /Wm 
the  Editor. 

Australasian  Institute  of  Mining  Engineers,  Melbourne — 
Transactions.     Vol.  vii.  (190H.     From  the  Institute. 

Australasian  Journal  of  Pharmacy,  Melbourne.  "Vol.xvi.  No. 
1H+  (April,  1901).     From  the  Editor. 

Department  of  Agriculture,  Victoria — Handbook  of  the  De- 
structive Insects  of  Victovia.  Part  iii.  (1900).  By  C.  French, 
F.L.S.,  F.R.H.S.,  Government  Entomologist     From  the  AtUhor. 

Field  Naturalists'  Club  of  Victoria — Victorian  Naturalist. 
Vol.  xvii.    No.  12  (April,  1901).      From  the  Club. 

University    of    Melbourne  —  Annual    Examination     Papers, 

October-December,  1900.      From  ike  University. 

Zoological  iind  Acclimati.sation  Society  of  Victoria,  Melbourne 
—Thirty-seventh  Annual  Report,  for  the  year  1900.  From  the 
SorAety. 

Depurtment  of  Agriculture,  Perth,  W.A,— Journal.  Vol.  iii 
Part  3  (1901).      From  t/ie  .'iKcrelary. 

American  Naturalist,  Cambridge.  Vol.  xxxv.  Nos.  410-411 
(Feb. -March,  1901).     From  the  Editor. 

Connecticut  Academy  of  Arts  and  Sciences,  New  Haven — 
Purl  '1  (1900).      From  Ihe  Academy. 
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U.S.  Department  of  Agricultare,  Washington  :  Division  of 
Agrostology — Circular,  No.  29  :  Division  of  Biological  iS'tirt^ — 
North  American  Fauna,  No.  16  (1899)  :  Division  of  Vegetalih 
Physiology  and  PoMo/o^y— Bulletin.  No.  26  (1901).  From  th€ 
Secretary  for  Agriculiure. 

Museo  Nacional  de  Montevideo — Anales.  Tomoii.  Faac.  xvii. 
(1901);  Tomo  iiL    Fasc.  xviii.  (1900).     From  the  Museum, 

Manchester  Literary  and  Philosophical  Society — Memoirs  and 
Proceedings.     Vol.  xlv.   Part  1  (1900-1901).     From  the  Society. 

Royal  Botanic  Gardens,  Kew — Hooker's  Icones  Plantarura. 
Fourth  Series.  Vol.Tii.  Part  4  (Feb.,  1901).  From  t)i^  Bentham 
Trustees, 

Royal  Microscopical  Society,  London — Journal,  1901.  Part  1 
(February).     From  the  Society. 

Royal  Society,  London — Proceedings.  Vol.  Ixviii.  No.  442 
(1901).     From  the  Society, 

Seven  Conchologicai  Separates  (1899-00).  By  E.  A.  Smith, 
F.Z.S.      From  the  Author. 

Zoological  Society  of  London — Abstract,  Feb.  3rd  and  19th, 
March  5th,  1901  :  Transactions.  Vol.  xv.  Part5(I>x;.,  TjOO). 
From  the  Society. 

Government  Museum,  Madras — Anthropology:  Bulletin.  Vol. 
iv.    No.  1(1901).      From  tJ^  Mv9^M. 

Indian  Museutr..  Calcutta — Annual  Report,  1><99-1900.  From 
the  TruM^^s. 

Perak  GoTtrmnent  Gaz^-iv?  Taiping,  VoL  xiv.  N^>i.  11-15 
(March,  1  S**l»l ;       From  t}$e  0'ot^7^<t*terU  .^'erreUtry. 

South  African  Mwm^uilu  Cape  Tv«t* — AnnaU.  Vol.  iL  Part  v. 
(Jan.  1S•01^      Fr<nn  Ut  MtLitev^rt.. 

Naturf crt-scbeod^-  G*?wj1  jitduaft  ii»  hkf^i — V*rrLar/iI  n  ngen  Baijd 
xiiL    Heft  L  (l^'i  i.     Frvm  tut  fyrr^y. 
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ZoologUcher  Anzeiger,  Leipzig,  xxiv.  Band  Nos.  637-638 
<F8b.-Maroh,  1901).     From  the  Mitor. 

Soci^t^Ro^aledeOkigraphied'Anvers — Bulletin.  Tomexziv., 
1"  Faac.  (1900).     From  tht  Society. 

Soci^W  Geologique  de  Belgique,  Li^ge — Annales.  Tomexxv, 
hie  (Liber  Memorialis)  1*  Livraison;  T.  xxvi.,  Flanohee  1-3  (1900): 
T.xxvii.  4-  Uvr.  (1901):  T.  xxviii.  ]•  Livr.  (1901).  From  A» 
Society. 

3oci6t^  Boyale  Liim^anede  Bruxellea — Bulletin.  36' Anode. 
No.  4.  (Feb.,  1901).     from  the  Society. 

Comity  Gtologique,  St.  Feterabourg — Bulletins,  Vol.  xix. 
Noa.  1-6  (1900);  Memoiree.  Vol.  xiii.  No.  3(1900).  Fromtiu 
Committee. 
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NOTES  FROM  THE  BOTANIC  GARDENS,  SYDNEY. 

No.  7. 
By  J.  H.  Maiden  and  E.  B&tcue. 

MALVAC&a:. 

Plaoianthus  pulchbllus,  a.  Gray,  var.  tomentosus,  Hook. 

Queanbeyan  (W.  Fairer,  October,  1897);  Jenolan  Caves  (W. 
F.  Blakely,  October,  1899);  Tumberumba  (W.  Forsyth,  November, 
1900). 

The  tomentose  variety  of  Plagianikus  piUchelltM  is  commoQ  in 
Tasmania  and  Victoria,  but  has  not  been  previously  recorded 
from  New  South  Wales. 

TILIACEJE. 
EliiEOCARPUS   GBANDIS,  F.V.M. 

Way  Way  Creek,  Nambucca  River  (G.  R.  Brown,  December, 
1900).     The  most  southern  locality  recorded. 

BUTACEf. 

ZiERiA  Smithii,  Andr.,  var.  Frasbri,  F.v.M.  (unpublished). 

WaUangarra  (E.  Betche,  December,  1891);  Mograni  Mountain, 
near  Gloucester  (J.  H.  Maiden,  September,  1897). 

A  shrub  several  feet  high,  with  tomentose  young  branches. 
Leaflets  lanceolate,  with  recurved  margins,  about  |  inch  long, 
glabrous  above,  white-tomentose  underneath.  A  very  distinct 
variety,  apparently  connecting  Z,  Smithii  with  Z.  cT/tisoides,  Sm. 
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Named  by  Mueller  in  the  Melbourne  Herbarinin  from  specimena 
from  "  New  England  "  without  date  and  collector's  name. 

ZiiRiA  LfvrGATA,  Sm.,  var.  LAXiru>RA,  Benth. 

Byron  Bay  (W.  Forayth,  September,  1900).  Hew  for  New 
South  Wales. 

The  Byron  Bay  specimens  agree  completely  with  QneensUnd 
specimens  from  Stradbroke  Island,  one  of  the  original  habitats 
of  this  variety. 

ZiRRtA  RRANOLATA,  C.  MoorB,  Tftr  ADRNODONTA,  F.v.M.  (unpub- 
lished). 

"Highest  mountain  on  the  Tweed  River"  (Carron,  no  date, 
about  1865):  Mount  Warning  (W.  Forsyth,  September,  1900). 

Leaflets  lanceolate,  about  j  inch  long,  apparently  somewhat 
deutatt^  bv  the  large  glandular  tubercules  on  the  iiiargin&.  Tlte 
while  uuitersidi'  of  ihe  leaflets,  which  is  almost  concealed  in  the 
southern  species,  is  very  conspicuous  in  this  variety.  Named  t^ 
Slueller  in  the  Melbourne  Herbarium  from  Carron's  specimens. 

AsTEKOLASiA  coKRKiFOi-iA.  Benth,.  var.  Mirllkri,  F.v.M. 

,J,  Mii'lUr,.  Benth.  1. 

Ubl.s  U».le    W,  Forsyth.  N»vember.  IlIX)  . 

Ois  tin  fished  fh>iu  the  i.-\>mo)on  New  ;sKith  Wales  form  by  tbe 

suiphur-veili.>»    [!i>wers   :uKi    the  stellate- hairy  upp^rside  of   the 
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(Queensland  localities).  Our  Tia  specimens  agree  exactly  with 
the  narrow-leaved  Warwick  specimens  in  the  Melbourne  Her- 
barium. 

bhaknacej:. 

POMADBRRIB   PHYLICIFOLIA,  Lodd. 

Warrumbungle  Range  (W.   Forsyth,  October,  1899).      Most 
northerly  locality  recorded. 

SAP{HDAC££. 

Nepheuum  Forstthii,  sp.nov. 

A  tree  attaining  25  feet  in  height,  with  a  stem  14  inches  in 
diameter,  but  generally  shrubby  and  10  to  about  15  feet  high; 
glabrous  except  the  young   shoots.      Leaves   abruptly  pinnate; 
leaflets  shortly  pedicellate,  2  rarely  4,  opposite,  usually  oval-oblong 
and  obtuse,  2^  to  3^  inches  long,  quite  entire,  coriaceous,  reticulate 
on  both  sides,  rather  pale  green   but  shining  above,  paler  and 
opaque  underneath.     Flowers  in  axillary  or  lateral  sometimes 
apparently  terminal   panicles,  little  branched,  not  (or  scarcely) 
exceeding  the  leaves  when  in  flower,  the  single  flowers  on  short 
pedicels,  often  in  clusters  of  2  or  3.     Calyx  5-toothed.     Petals 
absent.     Stamens  7  or  6,  inserted  round  the  ovary  within  the 
disk;  anthers  oblong,  glabrous,  as  long  or  longer  than  the  short 
filament.      Ovarium  sessile,  2-  or  rarely  3-celled,  2-  or  rarely  3- 
edged,  slightly  hairy  ;    style  very  short  or  the  stigmatic  lobes 
almost  sessile.     The  calyx,  stamens,  pedicels,  and  more  or  less  the 
rachis  of  the  panicle  are  of  a  dark  violet  colour,  giving  the  whole 
inflorescence  a  blackish  appearance  in  the  dried  specimens;  the 
thick  annular  disk  is  yellow.     Carpels  usually  2  (apparently  only 
exceptionally  3),  flattened,  quite  connate,  horizontally  spreading, 
the  whole  fruit  flat-topped,  with  a  short  central  stigmatic  cone, 
often  rather  above  ^  of  an  inch  broad,  about  4  lines  high  and  1 
to  2  lines  thick,  very  shortly  or  scarcely  stipitate  and  apparently 
quite    indehiscent,  glabrous    inside.      Seeds   flattened,  partially 
enclosed  in  the  arillus;  embryo  curved. 
6 
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Tia  Caaon(J.  H.  Maiden,  November,  1897,aDdJ.KretschmMUi, 
December,  1898);  Tia  tuid  Apsley  CafioD  (W.  ForsTth,  October, 
1900). 

Allied  to  N.  tt*bdentatum,  F.v.M.,  from  which  it  is  chiefly  dis- 
tinguished by  the  entire  leaflets,  inflorescence  and  the  ahape  of 
the  fruit.  It  seenaa  to  be  coofuied  to  the  deep  caBons  of  the 
W&lcba  district  in  the  New  England  tableland,  where  it  fonus  a 
scrub  extending  from  nearly  the  top  to  the  bottom  on  maoy 
parts  of  the  steep  sides  of  the  Tia  CaQon. 

LSQDMUIOaX. 

OxvLOBruM  TRiLOBATUH,  Benth.,  var.  ilicipoliuh,  var.Dov. 

Mount  Warning  (Tweed  River)  at  a  height  of  3,200  feet 
(W.  Forsyth,  September,  1900). 

Leaves  ovate,  with  rather  numerous  pungent  teetiL 
This  form  is  included  in  the  description  of  0.  trilobatum  in  the 
Flora  Au»traliensii,  but  the  holly-like  leaves  give  it  such  a 
diiferent  appearance  from  the  typical  form  with  trilobate  leaves, 
that  we  propose  to  separate  it  as  a  variety.  There  certaioly 
appear  to  be  forms  connecting  this  handsome  variety  with  the 
typical  species. 

PULTEN«A    SIUCRONATA,  F.V.M. 

Blackheath,  Blue  Mountains  (A.  A.  Hamilton,  October,  1900). 

The  most  northern  locality  I'ecorded. 

PolteNjEa  plumosa,  Hieb. 

Apsley  Falls,  New  England  (W.  Forsyth,  October,  1900). 

The  ni03t  northern  locality  recorded.  Previously  only  knowu 
form  Port  .Jackson  and  the  Blue  Mountains,  extending  as  far  west 
as  Wallerawang. 


TiiRYPTOMESR  (MiCROMVHToa)  iiBXAMBRA,  spnov. 

Road  from  Bourke  to  Ford's  Bridge,  Warrcgo  River  (E.  Betche, 

September,  1885);  road  from  Bourke  to  Barringun  (W.  8.  Camp- 
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bell,  September,  1893);  road  from  Bourke  to  Goombalie,  Warrego 
River  (E.  Betche,  September,  1900). 

An  erect  heath-like  shrub,  attaining  about  10  feet  in  height, 
with  slender  branches.     Leaves  obovate,  under  1  line  long,  thick, 
slightly  concave  and  somewhat  keeled,  with  few  large  dark  oildots, 
decussate  on  the  ultimate  branchlets,  and  almost  concealing  the 
white  bark  of  the  young  twigs.     Flowers  solitary,  pedicellate  in 
the  axils  of  the  upper  leaves,  the  pedicels  about  as  long  as  the 
leaves.     Bracteoles  scarious,  of  the  size  and  shape  of  the  leaves, 
but  very  deciduous,  and  seen  only  on  a  few  young  buds.     Calyx- 
tube  turbinate,  scarcely  1  line  long,  irregidarly  10-ribbed,  the  ribs 
proceeding  from  the  centre  of  the  sepals  and  petals,  but  often 
coalescing.     Sepals  small,  semi-orbicular,  scarious.     Petals  nearly 
orbicular,  white,  above  twice  as  large  as  the  sepals,  both  with 
somewhat  jagged  edges,  and  almost  constantly  6  in  number  in  all 
flowers  examined.     Stamens  twice  as  many  as  the  petals,  inserted 
on  the  margin  of  the  prominent  disk,  half  of  them  opposite  the 
petals,  all  on  short,  rather  thick  filaments  incurved  towards  the 
small  style.     Anthers  with  almost  globular  cells  opening  in  parallel 
slits,  the  connective  tipped  with  a  globular  gland.     Ovules  8  to 
10,  attached  near  the  summit  of  a  filiform  placenta  extending 
from  the  base  of  the  ovary  to  the  summit.     Ripe  seeds  not  seen. 
Thryptomene  hexamera    belongs  to  Bentham's    genus    Micro- 
myrtuSt  united  by  Mueller  with  Thryptomene.    The  two  genera  are 
so  closely  allied,  and  so  much  alike  in  habit  and  general  appear- 
ance, that  we  propose  to  follow  Mueller  in  reducing  Microtnyrtus 
to  a  section  of    Thryptomene,  in  spite  of   the  difference  in  the 
placentation,  on  which  Bentham  chiefly  bases  his  genus.     It  is 
more  nearly  allied  to  the  West  Australian  species  of  Micromyrtus 
than  to  the  two  New  South  Wales  species,  Af.  microphylla  and 
M.  minutijloraj  and  differs  from  all  in  the  numerous  ovules,  in 
the  abnormal  number  of  petals,  which  we  found  almost  constant 
in  the  specimens   from   all    the  localities,  and    in   many  other 
respects.     Its  range  seems  to  be  north  and  north-west  of  Bourke, 
between  the  Darling  and  Warrego  Rivers,  from  whence  it  may 
extend  into  Queensland.     Its  western  limit  is  also  still  unknown 
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to  us;  we  can  onl;  saj  we  have  not  seea  it  west  of  the  Warr^o 
River,  in  spite  of  an  extended  journey  in  the  Faroo  River  dJstoict 
last  year. 

For  excellent  aections  of  fruit  and  flower  we  are  indebted  to 
Miss  S.  Hynea.  B.A. 

UKBXLLIFSEJE. 

AcriNOTus  HBLiANTaj,  Labill. 

Portion  15,  Parish  of  Pringle,  County  Inglis,  40  miles  from 
Walcha  (J.  P.  Campbell,  1901);  sandstone  hills,  near  Wallan- 
garra  (K.  Bet^he,  December,  1891) — two  isolated  New  England 
localities  for  the  common  Flannel -flower. 


Knoxia  corymbosa,  Willd. 


Mullumbimby  (W.  Bauerlen,  January,  1897).  New  for  New 
South  Wales. 

Previously  recorded  from  Queensland,  extending  to  tropical 
Asia.     The  flowers  are  considerably  smaller  than  in  an  Asiatic 

specimen  figured  in  Wight's  lUuMr.  of  Indian  Botany,  t,  128. 
Specimens  kindly  supplied  by  Mr.  R,  T,  Baker. 


Calotis  iNERMis,  sp.nov. 

A  low  lierb,  appai'ently  annual,  branching  from  the  base  with 
ascending  striate  stems,  hispid  all  over  with  whit«  somewhat 
scaly  hairs.  Leaves  cuneate,  with  a  long  narrow  base,  sessile, 
half  stem-clasping  and  soinotimes  with  a  slightly  dilated  base, 
usually  ii  to  I  inch  long  and  3  to  T)  lines  broad  at  the  top,  5-  to  10- 
toothed  towards  the  t<ip,  the  uppermost  leaves  more  linear- cuneate 
and  with  fewer  teeth.  Flower-heads  large,  on  long  slender 
petioles.     Involucral  bracts  lanceolate,  very  acute  or  acumlnat«, 
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brown,  somewhat  scarious,  acute  point.  Ray-florets  purple,  the 
rays  spreading  in  the  largest  head  to  fully  1  inch  in  diameter; 
disc-florets  yellow.  Achenes  of  the  ray-florets  obovate,  short, 
flat,  striate,  hirsute  with  short  hairs.  Pappus  consisting  of  about 
18  to  20  long  soft  setse,  in  the  dried  specimens  often  nearly  as 
long  as  the  crumpled  rays,  plumose  from  top  to  base  with  hori- 
zontally spreading  hairs.  Achenes  of  the  disc-florets  abortive, 
with  a  pappus  like  that  of  the  ray-flowers,  but  shorter;  ripe 
achenes  not  seen. 

Urisino,  20  miles  west  of  Wanaaring  on  the  Paroo  River  (£. 
Betche,  September,  1900). 

This  very  handsome  new  species  is,  from  the  point  of  view  of 

the    wool-grower,    favourably  distinguished    by    its    innoxious 

f ruiting-heads  from  all  the  other  burr-plants  composing  the  genus 

Ccdotis,     The  long  soft  setae  of  the  pappus  are  quite  unique  in 

the  genus,  and  may  perhaps,  by  some,  be  regarded  as  sufficient 

reason  to  establish  a  new  genus,  but  as  its  habit  and  all  other 

characters  agree  well  with  CalotiSf  we  prefer  to  consider  it  as  an 

aberrant  species  of  that  genus.     It  cannot  be  placed  in  any  of 

Bentham's  four  sections  of  Calotisy  but  forms  a  fifth  section  by 

itself. 

OOODENIACEJS. 

Velleia  spathulata,  R.Br. 

National  Park,  near  Sydney  (A.  A,  Hamilton,  March,  1900); 
Narrabeen  Swamps  (A.  A.  Hamilton,  April,  1900). 
Hitherto  not  recorded  further  south  than  Newcastle. 

EPACBIDE£. 

Epacris  robosta,  Benth. 

Jenolan  Caves  (W.  F.  Blakely,  September,  1900). 

A  rare  plant,  previously  recorded  only  from  the  summit  of 
White  Peak  Mountain,  at  the  head  of  the  Genoa  River. 

The  size  and  colour  of  the  flower  seem  to  differ  greatly  in  this 
species.     The  flowers  of  the  Genoa  River  ^ecimens  are  described 
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as  "  whit«,  with  a  slight  yellowish  tinge,"  and  the  corolla-tnba 
does  not  exceed  the  calyx;  while  the  Jenolan  Caves  RpecimeiH  an 
pinkish,  the  pink  colour  extending  down  to  the  bracts  and  sepi^ 
and  the  corolla-tnbe  is  rather  above  3  lines  long,  oonsideraUj 
exceeding  the  caljx.  It  is  chiefly  distinguished  from  B.  crtttd- 
JiAia,  R.Br.,  in  habit ;  E.  era»eifolia  ia  a  small  trailing  shrob, 
growing  in  crevices  of  moist  rocks,  while  E.  r<Atula  is  ao  erect, 
robust  shrub  of  3  to  4  feet,  growing  on  dry  rocky  sammita.  S. 
eratnjblia  varies  also  much  in  the  length  of  the  corolla-tube,  and 
some  of  the  forms  collected  in  drier  localities  show  a  tendency  to 
upright  growth,  and  seem  to  merge  into  B.  nibu^a. 

Kfacris  Calvbbtiana,  F.V.M.,  var.  vsbsicolou,  var.nov. 

Belmore  Falls,  near  Moss  Yale  (W.  Forsyth,  September  30, 
1900). 

A  very  handsome  variety,  with  flowers  resembling  those  of  B. 
lonyijlorn,  Cav.,  in  colour  and  approaching  them  in  size.  Corolla 
rather  above  J  inch  long,  with  a  red  tube  and  white  lobes.  Upper 
leaves  distinctly  ciliate. 

Epackis  purpukascens,  R.Br.,  var.  onosmaflora,  var.nov. 

Kanangara  Walls,  near  Jenolan  Caves  (W.  F.  Blakely,  October, 
liS99.  and  September,  1900);  between  Mt.  Victoria  and  Mt. 
York  (H.  Hammond  Maiden,  November,  1899);  Blackheath  (A. 
A.  Hamilton,  October,  1900j. 

Chiefly  differing  from  the  common  forma  of  E.  purpuraseent 
in  the  inttorcscence  being  contined  to  the  upper  part  of  the 
branch^TH,  never  extending  in  our  specimens  as  far  down  the 
brancht's  an  in  the  purpuraiscent  form,  in  the  flowers  being  whit« 
and  with  a  longer  corolla-tube,  and  in  the  hypogynous  glands, 
which  are  more  or  leHS  united  in  a  complete  undulate  ring.  The 
leaves  vary  from  rather  narrow  to  broad  ovate- lanceolate.  The 
broad-leaved  specimens  have  entirely  the  habit  of  the  common 
E.  purpurascetm,  with  the  same  spreading,  upwards  recurved, 
pungent'pointed  leaves,  embracing  the  stem  in  the  lower  part  and 
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almost  concealing  it.  while  the  more  narrow-leaved  specimens 
leave  the  stem  exposed.  The  corolla-tube  is  about  3  lines  long 
and  rather  longer  in  proportion  to  the  oorolla-lobes  and  to  the 
calyx  than  usual  in  E,  purpuascens,  but  the  exserted  glabrous 
stjle  and  the  half -exserted  stamens  are  entirely  as  in  this  species. 
We  refer  this  plant  with  some  doubt  to  E,  purpurcucens,  but 
though  it  differs  considerably  from  this  species,  and  the  difference 
seems  to  be  constant,  at  least  in  the  flowers,  the  points  seem  to  be 
scarcely  enough  to  justify  its  establishment  as  a  new  species. 
We  do  not  doubt  that  it  is  the  E.  onosmoiflora^  A.  Cunn.,  in 
Field's  New  South  Wales,  p.  340,  figured  in  BoL  Mag,  t.  3,168. 
<«  Discovered  by  Allan  Cunningham  in  October,  1822,  in  peaty 
bogs  at  Blackheath,  on  the  Blue  Mountains  of  New  Holland,''  so 
that  Mr.  Hamilton's  specimens  are  from  the  original  locality. 

SAPOTACBJE. 
NiBMBTBBA   (ChRTSOPHTLLUM)    PRUNIFBRA,  F.V.M. 

Warrall  Greek,  Hastings  River  district  (G.  R.  Brown,  August, 
1900). 
The  most  southern  locality  recorded. 

EBEVACKS. 

DiOSPYROS  MABACBA,  F.V.M.  {Cargillia  mabacea,  F.v.M.). 

Murwillumbah  (R.  A.  Campbell,  March,  1901). 

The  fruits  have  not  been  previously  described. 

Fruit  a  scarlet  globular  berry  about  1^  inches  in  diameter  in 
the  largest  specimens  seen,  4-celled,  with  2  seeds  in  each  cell,  but 
generally  only  oqc  perfect.  Seeds  more  or  less  triangular,  with 
flat  sides,  the  testa  brown,  shining,  neatly  sculptured. 

AMABAVTACE£. 
Ptilotus  lbucocoma,  F.V.M.  [Trichinium  leiicocoma,  Moq.) 

Red  clay  country,  west  of  the  Darling  River  (D.  W.  F.  Hatton, 
May,  1900);  Urisino,  Paroo  River  District  (E.  Betche,  September, 
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1900).  New  for  New  South  Wales.  Previoualy  only  recorded 
from  the  Ereraian  region  of  South  Australia.  The  Inspector  of 
Stock  in  Bourke,  Mr.  Hatton,  who  seerai  to  be  a  reliable  observer, 
informs  ua  that  he  has  met  with  the  plant  in  the  south  within  100 
miles  of  Bourke,  while  in  the  north  the  Culgoa  River  seems  to  be 
its  eastern  limit. 

The  New  South  Wales  specimens  form  dense  patches  exceeding 
two  feet  in  diameter  in  old  plants,  and  are,  according  to  Mr. 
Hatton,  by  no  means  uncommon  in  the  sterile  red  clay  country 
of  the  far  north-west.  They  differ  from  the  description  in 
Bentham's  Flora  Australientis  and  from  the  fragmentary  South 
Australian  specimen  we  have  seen,  in  the  size  of  the  spike,  which 
is  quite  cylindrical  and  above  1  inch  long,  and  in  the  pinkish 
colour  of  the  sepals. 

PSOTEACK£. 
Hakba  Frasbri,  R.Br. 

Tia  Falls,  New  England  (W.  Forsyth,  October,  1900). 

A  shrub  about  10  feet  high.  Fruit  nearly  straight,  smooth, 
about  IJ  inches  long  and  about  5  lines  broad. 

As  the  fruit  of  thi.s  apparently  very  local  handsome  shrub  has 
not  been  hithorto  known,  we  have  given  the  above  description 
from  a  few  uld  capsules  (witliout  seeds)  collected  by  Mr,  Forsyth. 

JDKCACEf. 
JuNCua  cssPiTiTius,  E.  Mey. 
Centennial  Park,  Sydney  (E.  Cheel,  December,  1900). 
New  for  the  Port  Jackson  district.     Previously  only  recorded 

in  this  colony  from  tlie  southern  districts. 

CYF£EACE£. 

Eltkasthus  CAPILLACEU3,  Benth. 

National  Park,  near  Sydney  (J.  L.  Boorman,  December,  1900). 

Most  northern  locality  recorded.     First  recorded   aa  a  New 

Mouth  Wales  plant  fi'om  Twofold  Bay  in  Proc.  H.  6oc.  X-S.  WaUa. 
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G&AHIVEJE. 

Panicum  Gilbsii,  Benth. 

Olive  Downs,  Tibooburra  (J.  W.  Johnson,  May,  1900).  New 
for  New  South  Wales. 

A  Central  Australian  species  previously  recorded  from  S.  Aus- 
tralia, Queensland,  and  W.  Australia. 

Chloris  babbata,  Sw.,  var.  decora,  Benth. 

Olive  Downs,  Tibooburra  (J.  W.  Johnson,  May,  1900).  New 
for  New  South  Wales,  Previously  only  recorded  from  the 
Eremian  region  of  South  Australia  and  Western  Queensland,  but 
now  added  to  the  flora  of  New  South  Wales. 

Eragrostis  nigra,  Nees. 

Hill  Top  (J.  H.  Maiden,  January,  1896) ;  Barber's  Creek  (J. 
H.  Maiden,  December,  1897,  and  January,  1898) ;  Balmoral 
(Wm.  Corner,  May,  1900).  (The  three  localities  mentioned  are 
stations  on  the  Great  Southern  Railway). 

The  most  southern  localities.  Previously  only  recorded  in  this 
colony  from  the  New  England  Tableland. 

Eragrostis  lkptocarpa,  Benth. 

Olive  Downs,  Tibooburra  (J.  W.  Johnson,  May,  1900).  New 
for  New  South  Wales. 

A  Central  Australian  species  previously  recorded  from  S.  Aus- 
tralia, Queensland  and  W.  Australia. 

The  very  narrow  grain,  to  which  the  specific  name  alludes,  is 
very  characteristic  of  this  species. 

Fbstuca  duriuscula,  Linn. 

Moona  Plains,  in  the  Walcha  district  (A  R.  Crawford,  July, 
1900).     The  most  northern  locality  recorded. 

A  tall  form  with  large  spikelets  and  rather  long  awns  (approach- 
ing var.  arislata  from  Victoria  and  S.  Australia).  The  panicle  is 
rather  broad  and  often  about  10  inches  long. 


90  NOTES   FROH  TBB    BOTANIC  OARDBNS,    KO.   Vtl. 

LTCOFODUCEf. 

Ltcopodiom  csrnouu,  Linn. 

Mulluinbimby  {W.  Biiuerlen,  September,  1894);  Tumbulgum 
(W.  BSuerlen,  April,  1898);  near  Marwillumbah  (W.  Forsyth, 
September,  1900).     New  for  New  South  Wales. 

Apparently  common  in  the  bruah-forests  between  the  Brnni- 
wick  and  Tweed  Rivera,  but  not  previously  recorded  aa  a  New 
South  Wales  plant.  First  received  from  the  then  Carator  of  tlie 
Technological  Museum  in  1895. 


:notes  on  the  caves  of  fijj,  with  special 

reference  to  lau. 

Bt  R  Sawyer,  B.E.,  and  E.  C.  Andrews,  B.A. 


A. — Iktboduction  p.  91 

B.— Caves  of  Vin  L«vu  p.  92 

1.  SingatokS  River,     2.  Mata-ni-Vatu, 

C. — Cayss  of  Lau. — Dbsoriptign  of  Mango  ...     p.  95 

The  Caves.— I.  Mango;  2.  Thithia;  3.  Lakemba ;  4.  NghUUnghiUah ; 

5.  Bat  Vatu ;  6.  Vatu  LeUe, 

D. — The  Cbbvasses  in  the  Submarine  Reef  Platfobmb p.  99 

E. — 1.  Brief  Description  of  Cave  Formation;    2.  Origin  of  Viti  Ltvu 
Caves  {Evidence) ;  3.  Origin  of  Lau  Caves  {Evidence). 

F. — Descbiption  of  Access  to  Caves  p.  104 

O. — Caves  as  Dwellings  and  Fortresses p.  105 


A. — Introduction. 

Daring  a  coral  reef  expedition  undertaken  in  1898  for  Prof. 
A  Agassiz,  of  Harvard  College,  U.S.A.,  it  was  our  fortune  to 
examine  a  number  of  caves  existing  in  the  various  raised  coral 
atolls  of  the  Fiji  and  Tonga  groups. 

These  present  many  points  of  interest  to  geologist  and  natural- 
ist alike.  To  the  latter  the  scarlet  prawns  of  the  Yatu  Leile 
caverns,  the  unique  shell  fish  from  Wangava,  and  other  animal 
curiosities  would  furnish  special  attractions. 

For  the  benefit  of  anyone  wishing  to  further  examine  these 
caverns,  we  may  mention  the  necessity  of  carrying  ropes  and 
magnesium  wire. 
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For  the  purposes  of  cave  phot^raphy,  we  would  r 
camera  capable  of  being  focussed  within  very  abort  distuuM. 
We  lost  many  pictures  through  inability  to  focus  our  camera  <a 
any  object  at  distances  less  than  neven  feet. 

The  camera  should  also  be  fitted  into  a  tin' case  provided  with 
a  closely  fitting  cover.  The  cover  should  be  as  deep  as  the  cue. 
This  provision  would  ensure  against  accident  in  the  caae  of  an 
upset  when  crossing  the  numerous  streams  and  lagoons,  or  when 
caught  out  in  any  of  the  heavy  tropical  rains,         * 

Most  plates  are  speedily  ruined  in  the  moist  atmosphere  of  the 
tropical  Pacific,  owing  to  the  growth  on  the  films  of  a  varie^  (rf 
fungi.  They  should  be  kept  in  a  watertight  box  constructed 
of  wood  which  has  been  soaked  in  oil.  The  box  should  be  well 
painted,  and  provided  with  an  overlapping  lid,  so  as  not  to  retain 
any  water.  Chloride  of  lime  may  also  l)e  carried  in  this  box  u  a 
desiccator. 

B. — The  Caves  of  Viti  Levd. 

The  only  caven  visited  in  this,  the  main  island  of  the  Fijis, 
were  those  contained  in  the  elevated  tertiary  (1)  limestone  of 
Walu  Ifay  and  the  coast  l>etween  the  Singatoki!  River  and  Thuvu 
(Nandronga). 

The  1 1  III e'j tones  at  the  Singatok^  dip  seaward  at  about  15  to  30 
degrecH,  and  consist  of  .soft  and  hard  granular  varieties  much 
resembling  some  sandstones  in  hand  specimens.  The  fossils  are 
reprpsenteij  princi]>iilly  by  pectiiioid  shells,  echinoderm  Kpines, 
foranumfera,  and  a,  ^cr}- few  fungoid  corals.  In  one  solitary 
instance  an  intercalated  coral  reef  was  found. 

At  Walu  Ba)  the  beds  are  in  distinct  layers,  consisting  of  soft 
limestone  bands,  almost  destitute  of  fossils,  alternating  with  soft 
Ijelts  of  coial  reef,  and  reposing  on  brown  a.nd  blue  layers  of 
^olcanlc  raudstone,  lotally  callwl  "  soapstone." 

The  ca\em  at  the  Singatoke  lies  about  5  miles  from  the  river 
mouth,  and  possesses  two  approaches,  one  overlooking  the  sea  in 
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the  face  of  a  cliff  some  300  feet  high,  and  opening  on  to  what  at 
one  time  was  the  old  channel  of  the  Singatok^;  the  other  entrance 
being  on  the  flat  land  above  the  cliff.  Both  approaches  are 
hidden  by  dense  growths  of  palms,  vandras,  etc. 


Fig.  1. — Section  of  Limestone  containino  Sinqatoke  Biyeb  Gavebn. 

1. — Dense  red  limestone. 

2. — Calcareous  mudstone. 

3. — Coral  band  (reef). 

4. — Bed  and  yellow  limestone  (granular). 

The  cave,  as  far  as  we  could  explore  it,  was  250  yards  in  length 
(measured  by  chain),  and  very  rough  in  nature.  It  consists  of  a 
series  of  lofty  chambers  connected  by  narrow  tunnels,  and  tiny 
apertures  through  which  it  was  at  times  very  difficult  to  force  a 
way. 
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The  cavern  mainttuns  a  fairly  even  dip  of  some  20*,  croMiiig 
tfae  bedding  of  the  limeatones  at  a  very  acute  angle,  bo  aa  to 
appear  to  follow  their  dip. 

Some  of  the  chambers  were  as  much  as  60  ft.  in  length,  30  ft. 
in  width,  and  50  ft.  in  height. 

The  section  yielded  by  the  cave  is  explained  in  the  diagnm 

(%  1). 

The  mouth  of  the  cave  is  in  a  dense  red  limestone.  Below  tUi 
belts  of  fine  calcareous  mud  are  traversed,  and  beneath  these  a 
coral  reef  occurs,  the  contained  corals  belonging  to  varietiee  of 
Porites.    Beneath  these  again  mud  and  granular  limestone  oocnr. 

This  cave  possesses  stalactitic  growths,  though  not  in  the 
marked  degree  in  which  they  occnr  in  other  caves  of  the  group. 
Thick  mud  deposits  exist  on  the  floor. 

An  interesting  feature  of  this  cave  is  the  occurrence  in  thou- 
sands of  the  small  Fiji  bat,  called  by  the  natives  beke  beke. 
These  could  be  seen  covering  the  roof  of  the  larger  chambers,  and 
progrf^ss  through  the  narrow  tunnels  was  much  hindered  by  their 
attempts  to  pass  us.  White  and  apparently  blind  spiders  are  of 
frequent  occurrence. 

2.— r/ie  6'ii-ffl  of  McOa^d-Valu — Twenty-five  miles  from  the 
mouth  of  the  Siiigatoke  two  enormous  cliffs  of  dolomite  occur 
on  the  eastern  hank  of  the  streani.  Their  appearance  is  most 
imposing.  The  Hmaller  one  sliows  perpendicular  walls  to  the 
river  400  to  600  ft.  in  height.  Other  parts  of  the  cliffs  are  not 
quite  so  st«ep,  but  higher,  rising  .S50  ft.  out  of  the  river.  The 
larger  cliff  is  very  broken,  and  is  over  1,200  ft,  in  height. 

Caverns  open  out  on  these  immeniie  cliff  faces.  Our  atav  was 
too  limited  to  admit  of  any  attempt  in  the  way  of  exploring  these 
dangerous  caves,  since  in  certain  cases  long  ropes  ai-e  necessary 
to  lower  the  climber  from  the  crags  above  to  the  cavern  entrances. 

Natives  who  liave  seen  some  of  the  more  easily  approachable 
occurrences  assert  that  they  partake  much  of  the  nature  of  the 
Hingatoke  cave,  but  are  larger,  and  the  underground  waters  are 
inhabited  by  blind  fish. 
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C. — The  Caves  op  Lau. 

The  Eastern,  Windward,  or  Lau  group  lies  some  150  miles  east 
of  the  main  island  of  Fiji  (Yiti  Levu).  The  islands  are  disposed 
in  a  direction  approximately  meridional,  and  lie  along  the  axis  of 
a  submarine  antichne. 

The  group  is  about  300  miles  in  length,  and  is  composed  of 
numerous  small  islands.  Many  of  these  are  composed  of  raised 
coral  limestone.  The  elevation  was  not  confined  to  one  period, 
but  consisted  of  uplifts  alternating  with  periods  of  stable 
equiUbrium,  which  latter  are  marked  by  "  terraces"  or  horizontal 
extensions  seawards  of  the  coral  growths,  from  the  older  mass  of 
the  island.  So  great  has  been  the  total  uplift  that  the  basal 
rocks  on  which  the  coral  growths  flourished  may  be  frequently 
seen. 

These  basal  rocks  consist  of  huge  masses  of  bedded  limestone 
of  moderate  dip  (15°-25°),  differing  altogether  in  lithological 
characters  from  the  ordinary  coral  reef  limestone. 

Again  volcanic  mudstones  form  a  common  base,  as  also  exceed- 
ingly decomposed  volcanic  conglomerates  containing  gasteropod 
shells  allied  to  Trochus,  Nerita,  etc. 

Mango,  one  of  the  group,  may  be  briefly  described  as  being 
typical  of  the  raised  limestone  islands  containing  numerous 
caverns.  The  island  is  about  4  miles  in  diameter.  It  is  approxi- 
mately circular,  and  presents  to  the  sea  at  almost  all  points 
precipices  of  raised  coral  limestone.  These  are  400  to  500  ft.  in 
height.  In  former  times  an  unbroken  ring  of  limestone  encircled 
the  island,  but  its  integrity  has  been  destroyed  by  later  volcanic 
outbursts.  The  perpendicular  faces  at  times  are  succeeded  by 
escarpments  of  about  45°  slope,  and  appear  to  represent  the 
original  seaward  slope  of  the  atoll,  for  a  raised  atoll  it  appears 
to  be,  being  hollow  in  the  centre,  after  the  similitude  of  volcanic 
craters. 

Several  traces  of  elevatory  movements  exist  as  more  or  less 
imperfect  "  terraces  "  or  platforms  of  limestone.  This  limestone 
area  is  covered  with  great  masses  of  vegetation. 
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An  almost  continuous  barrier  reef  runs  fairly  parallel  to  the 
periphery  of  the  island  at  distances  varying  from  150  to  300 
yards.  The  coral  growths  are  extremely  luxuriant,  both  in  tlw 
lagoon  and  on  the  seaward  edge  of  the  reef.  For  distances  from 
the  Murface  of  20  to  40  feet  these  coral  growths  are  wonderfully 
variwi, 

Thi  Catbb. 

1.  .Vango. — The  limestone  ring  is  riddled  with  caverns.  Scmie 
of  these  exist  in  the  form  of  narrow  passages  connected  at  times 
with  the  outtiide  world  by  deep  shaft-like  holes,  100  feet  or 
iiion>  in  depth.  Tb^e  may  be  in  rare  cases  varieties  of  sink  or 
swallow-holes  (doliiias). 

A  (.'Hvern  in  the  north-eastern  part  of  the  island  opens  out  in  a 
^;re«t  olilT  face,  and  is  about  200  ft.  above  sea  leveL  It  consists 
iif  st'veral  Utj^  a[iarlnienU  varying  from  10  to  40  fe«t  in  length. 
Sialaotitio,  sta]a^witi>^>  luid  "  shawl  "  growths  are  oommoo- 

Atutlhor  o«\'e  in  the  uorth->Mst  bas  two  entrances,  one  in  the 
ft>rui  of  a  j;t):an()c  chimney  1^  ft.  in  depth,  the  other  occurring 
at  the  tobio  oi  a  cliff.  This  caN'em  consists  of  sevwal  systems  of 
vhaitilvrs  Ivanchiut;  »>m  frvim  each  other,  all  very  lai^e,  and 
it<-ediui:  the  A.-uii» tattoo  of  rv^<e«  in  their  exploration.  Stalactitic 
^i»;h-i  art- of  fr»-\jH<:';'.;  .wurrvnvv,  TV  bottom  chamber.  130 
;';    ;v\'«  ■.:-,;•  .-.iv^  n,-.!;;;,  ;•*  verv  s ;•.»,•  ;.>■;<,  *n-,i  contains  hr>adreds 

To  ■.■.<•  ■■.•r:h  *  x.r>"  „.r>.v  **i:Vw  '  hv>>  vwcr?.  !?0  ft.  in 
.ii'v;'-  v.--.-  ■-.;...■'.;>■;:•.  ";v'.-»w-'.^.  *  '.t.j:  vc.s.mjs  chancel  running 
■■.•£-v.i">  :,■  -.>.■  ,;-.;^v:x,;-.  ,•!  thi-  ,■'".•. ^ ;■.<?>".  i^i  >-ociev«.  the  drain- 
v;c  ,■!  . -r  ■-,;■■.>,■:;■,  v..*r;  ,;"  :>.;■  ■.•«~,i.--.o.  -.o  :h^  <**.     Tbi*  cavr  mn?t 

Avv.>,-  'I'v-'  .**■.■  -vv^T^  :v.  :>.■?  v,>;r:i-«;rs;.  T^*  moQch  is 
.Vi'.;:v..v,  .vv.  v'v>^^  .;,-;rv:of  :.  *  ATi-  >a:  I A  ft.  Iccf.  100 
;'..    »•■,•■-■,   i:>-   «•;-.■   .'■,'  ;.     •.•;■',    t-.-  yvustsiSt'.;  .c"   ^  ;:~Ui:  -vi^^of 

S;->v--V    :T-it-..-\-^  ,.ii.,   .  ■■,-  -  -v>;v\;-;;^';  -vi.-.-T>  :£  ievikr^Tir*  fr'-fn 
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oecir  t&n«E^sHS  ioi  J6i&  jards  of  length,  anJ  nwnefoos  snbsiduurT 
av«B»  '"■■^  fr'—  t^  panent  tmnk.  Other  chambers  o£  cmi- 
aknibifr  sat  *xemr  ia,  a  elidf  to  the  sooth. 


. — Hoi  idaiad  k  almast  a  leplkm  of  Mango  in  everr 
pvticmlar  Its  cawnsw  however,  partake  more  of  the  nature  of 
ktftr  hilk  thaa  ^oac  tvnneisw    Stalactites  and  stalagmites  of  gr^at 

Immense  deposits  of  bat  guani>  coN*er 
cMire  a  deposit  18  ft.  deep  was  worked.  The 
i»  said,  however,  to  militate  against  the  ready 

3.  Labtmkm^ — A  large  care  occurs  in  one  of  the  irregularly 

scattered  patches   of  timestooe   existent   on    this   island.     The 

csTem  is  cvrrilinear  in  shape,  not  advancing  directly  into  the 

iiill,  bat  taming  back  somewhat  on  itself  from  the  starts  so  as  to 

pTe  the  appearance,  in  plan,  of  a  horseshoe  with  reduced  con* 

vexitT.     It  is  a  magnificent  example   of  cave   formation    and 

worthy  to  rank  among  occurrences  like  Jenolan  in  point  of  size, 

cboogh  not  in  beauty.     The  floor,  contrary  to  the  usual  type,  is 

almost  leveL  very  wide,  and  covered  with  a  thick  deposit  of  mud. 

It  is  in  the  form  of  two  large  chambers,  each  about  300  yanis  in 

length,  ."^O  ft-  in  width,  and  50  ft.  in  height.     A  row  of  columns 

(stidactites)  separates  the  caverns. 

The  roof  is  like  that  of  a  church,  having  a  long  central  ritlge, 
with  two  steeply  inclined  sides.  Huge  grey  and  white  stalactites 
of  irregular  shape  depend  from  the  roof. 

4.  Xghillanghillah. — A  marvellously  beautiful  little  cave  cx^curs 
in  one  of  the  islets  forming  the  Nghillanghillah  Gn^up.  ♦  All  of  the 
raised  coralline  rocks  composing  the  islets  possess  deep  undercut 
lines  of  beach  erosion.  One  is  about  100  feet  hij;h,  20  yanls  in 
diameter  at  the  base  and  cylindrico-conical  in  shape.  It  is  merely 
a  limestone  shell,  the  central  portion  being  absent.  The  internal 
contour  is  approximately  a  reflex  of  the  exterior.  Tiny  entrances 
occur  in  the  undercut  portions,  through  which  tlio  sea  has  free 


•  A.  Agassiz,  Ball.  Mas.  Comp.  Zoology,  Harvard  Coll.  Vol.  xxxiii.  p.  91. 
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access  to  the  cave,  the  floor  of  which  is  occupied  by  about  5  feet 
of  wat«r.     Tlie  roof  is  about  75  feet  above  the  floor  (fig.  3). 


Fig.  "2. — Sketch  Secth 


5.  Bai  Vatii. — The  mass  of  I'aiaed  limestone  known  by  this 
name  is  separated  from  Nghillanghtllah  by  a  deep  though  narrow 
channel.  On  the  western  and  eashTn  sides  huge  clifis  occur,  400 
feet  in  heiglit.     Many  caverns   are  said  to  exist  in  this  area. 
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One,  however,  only  was  seen  by  us,  the  others  being  difficult  of 
approach.     The  occurrence  was  similar  to  the  caves  of  Thithia. 

6.  VcUu  JjeUe, — This  island  contains  caverns  on  its  west  coast, 
partly  submarine  in  habit.  They  occur  at  the  base  of  large  cliffs, 
and  are  of  very  irregular  shape,  having  the  form  of  large 
chambers  communicating  with  the  sea  (lagoon)  by  means  of  sub- 
marine conduits.  They  are  approachable  from  the  land  side  by 
openings  in  the  limestone  shell  encasing  them.  The  cave  waters 
contain  multitudes  of  speckled  scarlet  prawns  of  large  size.  This 
is  a  unique  occurrence. 

Numerous  caves  are  reported  to  exist  in  the  raised  limestone 
of  Katavanga,  Naitamba,  Gamia,  Tuvuthd,  Vanua  Vatu,  the 
Yangasa  and  Yasawa  clusters.  These  are  said  to  be  similar  in 
character  to  those  of  Mango  or  Thithia. 

D. 'The  Crevasses  in  the  Submarine  Reef-platforms. 

Some  of  the  platforms  fringing  the  various  islands  of  the  Lau 
Group  are  marvellously  cut  up  by  networks  of  channels.  On 
passing  over  them  at  high  tide  in  a  small  boat  the  general  flat  of 
the  reef  is  seen  to  be  broken  repeatedly  by  chasms  and  lenticu- 
larly  shaped  chambers. 

At  Vatu  Vara  one  of  these  cracks  has  perpendicular  walls,  is 
about  20  feet  across,  and  is  at  least  200  feet  deep.  This  great 
depth  was  not  continued  throughout  the  reef  to  the  sea,  but 
shallows  away  to  nothing  at  the  reef  edge. 

At  a  depth  it  appeared  to  open  out  into  chamber  form.* 

At  Kambara  the  whole  reef  flat  is  broken  up  by  a  series  of 
deep  cracks. 

The  walls  of  these  crevasses  are  composed  of  luxuriant  growths 
of  Madrepores,  Porites,  Pocillopora,  etc. 

Mango  furnishes  similar  sights,  though  on  a  much  smaller  scale. 

*       II  ■  I  I  I  ■  ■■■■—■         I      ■  I  I  1        ^-^^w^ 

*  It  is  quite  easy  to  see  objects  at  a  depth  of  100-120  feet  in  these  clear 
seas,  and  this  too  without  the  aid  of  water  glasses. 
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Every  island  navigator  is  familiar  with  the  deep  clefts  in  the 
fringing  reefs  of  the  shallow  Somo  Somo  Strait  at  Taviani. 

A  characteristic  feature  is  the  arched  appearance  they  fre- 
quently present  to  the  aky,  having  narrow  openings  at  water 
level,  and  a  series  of  wider  anastomosing  canals  below. 

Now,  in  Vatu  Leile,  as  explained  in  a  previous  paragraph,  we 
have  caves  partly  under  and  partly  above  water,  the  whole 
appearance  being  that  of  a  series  of  chambers  with  a  few  narrow 
passages  opening  upwards  and  outwards  to  the  sky. 

Near  Tuanuku,  in  the  Vavau  Group  (Tonga),  a  beautiful  cave 
exiHtH  in  the  raiited  limestone.  This  also  is  half -submerged,  yet 
of  such  a  size  that  we  sailed  a  cutter,  with  mast  up,  right  into 
the  cavern.  The  highest  part  of  this  chamber  must  have  been 
70  feet  above  water  level,  and  the  water  inside  the  cavern  was  of 
equal  depth.  This  chamber  was  connected  with  others  hy  pas- 
sages, and  opened  to  the  sky  by  a  small  hole. 

It  Neeina  that  here  we  have  a  condition  of  things  attainable  by 
suddenly  raising  the  present  fringing  reefs  of  Kambara  and  Vata 
Vara,  so  as  to  leave  the  crevasiseM  and  chambers  half  submerged. 

E. — I.    Description  of  Cave-Formation  gbserally. 

Acidulated  water  (deriving  its  acidity  from  decaying  vegetation, 
ifec.)  trickling  nvi^r  limeitone,  attacks  the  rock  masa,  carrying  it 
away,  little  liy  little,  in  solution.  In  this  way,  by  attacking  the 
rock  alonj;  the  juitit-pluneM,  swallow-  and  sink-holea  are  formed 
in  tlie  limestone  muss.  The.se,  after  a  time,  mav  become  united 
at  iL  depth  through  the  continued  action  of  the  percolating 
waters.  Eventually  a  subterranean  watercoui-se  is  formed,  and 
the  shape  of  the  exciivfttioii  is  that  of  a  series  of  chambers  united 
by  tortuous  passages. 

When  ii  cj.ve  has  I).;im  excavated,  the  water  still  eats  into  the 
the  stone,  and  other  sinkholes  l>eing  formed  below  its  level,  the 
old  stream  Ited  is  deserted  in  favour  of  a  newer  and  lower  one. 

The  process  of  refilling  now  sets  in  at  the  upper  level. 


>       • 
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Water  trickling  down  and  from  the  roof  allows  of *a3  infinitesimal 
amount  of  evaporation.  This  is,  however,  sufficient  i>6*  permit  of 
a  tiny  deposit 'of  carbonate  of  lime  on  the  roof  or  fiobr.  These 
deposits,  as  time  goes  on,  take  on  the  form  so  common*  in  pave 
scenery,  such  as  stalactitic,  stalagmitic  and  shawl-like  growth^. 

2.  Origin  of  the  Viti  Levu  Caves. — These  are  very  probftj^i  j 
due  to  agencies  which  determine  cave-formations  generally, -a^  ^ 
described  in  the  preceding  paragraph. 

For  the  limestones  in  which  they  occur  both  at  the  mouth  of 
the  Singatok^  River  and  25  miles  higher  up  the  stream  show 
bedding  planes  as  pronounced  as  those  of  the  Hawkesbury  sand- 
stone, and,  with  the  exception  of  a  single  intercalated  coral  reef 
and  a  few  scattered  fragments,  are  utterly  devoid  of  coral  growths. 
They  are  also  of  sandy  nature,  after  the  fashion  of  compacted 
braches,  and  are  thus  composed  of  waste  sheets.  The  cave  also 
in  the  limestone  at  the  Singatok^  mouth  follows  the  bedding  of 
the  strata  for  long  distances,  and  contains  very  thick  deposits  of 
mud  on  the  floor. 

These  observations  point  to  formation  subsequent  to  the  lime- 
stone deposition,  although  it  is  possible  that  the  initial  stages 
were  (fetermined  by  submarine  agencies,  post-dating  the  forma- 
tion of  the  strata. 

3.  Origin  of  Lau  Caves  — These  appear  to  be  moulded  on 
lines  totally  different  to  those  obtaining  at  Viti  Levu.  Whereas 
the  majority  of  caves  owe  their  existence  to  hypogene  agencies, 
it  seems  more  feasible  to  refer  the  origin  of  the  typical  Lau 
caverns  to  submarine  action  modified  to  minor  extent  only  by 
hypogene  influences. 

It  may  not  be  generally  known  that  the  greater  number  of 
modern  "  reefs,"  such  as  those  of  Fiji,  are  composed  of  coralline 
debris,  foraminiferal  tests,  echinoderms,  mollusc  shells  and  vast 
quantities  of  calcareous  algse  (such  as  Halimedse  and  Nullipores). 
Calcareous  matter  is  also  deposited  between  the  tiny  interstices  of 
these  fragments  until  the  mass  assumes  a  homogeneous  appearance. 

On  the  seaward  edge  of  these,  however,  luxuriant  coral  and 
nullipore  growths  occur.     It  is  also  very  common  in  the  lagoons 
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to  see  huge  i'solftted  masseu  of  growing  coral.  As  these  maane* 
expand,  tfaer^'-u  a  tendency  for  the  isolated  patches  to  coalesce 
by  fusion  of 'the  growing  walta.  Withal,  howevei",  channels  are 
freqiientjf  left  between  the  clumps,  probably  to  permit  of  circu- 
la|'i^'»''aters  conveying  nutriment  to  all.  The  coalescence  or 
ftt^b  of  the  expanding  growths  is  most  marked  towards  the  sea 
.'.leVel,  the  tendency  being  to  form  arches  overhead  and  to  leave  a 
'.series  of  anastomosing  canals  below,  broadening  here  and  there 
into  chambers.  Nullipores  also  help  considerably  in  the  work 
of  solidifying  the  mass  and  the  closing  in  of  the  overhead 
growths. 

The  appearance  of  the  structnre  just  described,  viewed  from 
a  short  distance,  is  that  of  a  solid  reef-platfomi  flush  with  the 
sea  level. 

The  study  of  such  fringing  reefs  as  those  of  Taviuni  (Somo 
Somo  Strait),  Mango,  Vatu  Vara,  Lakemba  and  Kambara  wilt 
illustrate  the  foregoing  remarks. 

Prof.  David,  of  Sydney  University,  and  Mr.  C.  Hedley,*  of  the 
Australian  Museum,  mention  the  arching  over  of  the  submarine 
channels  of  Funafuti  by  coral,  nullipore  and  allied  growtlf^. 

On  the  Tonga  Tabu  cua»t,  numerous  "blow-holes"  occur 
in  the  reefs.  Tiiese  consi.'jt  of  lon^  submarine  conduits  in  the 
fringing  coralline  limestone  mass,  opening  out  to  the  skj'  by  con- 
stricted oritices.f  Into  the  wide  mouths  of  these  tunnels  the  sea 
daslien,  and  becoming  fonfinef!  as  the  way  becomes  narrower,  is 
dashed  into  tlie  air  as  .spray  by  the  on-rushing  water  behind. 

Prof.  David  mentions  similar,  tliough  sniallec,  occurrences  at 
Funafuti. 

At  Wangava,  in  southern  Lau,  a  centred  salt  lagoon  e.iists, 
shut  ill  from  the  sea  un  all  sides  bj'  high  limestone  cliffs.  The 
tide  is  siiid  to  rise  in  the  lagoon,  thus  showing  its  connection  with 
the  outer  sea  by  !i  long,  submarine  passage. 

•  C.  Hcdlej,  Nfttural  Science,  lii,,  IBBB,  p.  177. 
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At  Namuka,  in  the  Tongan  Group,  one  of  us  witnessed  a 
similar  phenomenon. 

It  seems  very  probable  that  the  caves  of  Vatu  Leile  and  Vavau 
have  been  formed  by  processes  such  as  those  just  described,  and 
that  they  mark  stages  in  the  process  of  reef-making. 

At  Vatu  Leile  there  are  unmistakable  signs  of  recent  up- 
heavals, the  whole  series  of  elevations  (5  in  number)  being  of  so 
recent  a  date  that  the  line  of  beach  erosion  on  the  cliff  which 
marks  the  position  of  stable  equilibrium  before  the  elevatory 
influences  came  into  play  has  not  yet  been  obliterated. 

Again,  above  the  caves  a  thin  crust  of  limestone  occurs, 
marking  the  old  reef -platform.  Where  this  old  platform  ends 
against  the  cliff  another  line  of  beach  erosion  exists,  and  that 
nearly  perfect.  It  will  thus  be  seen  that  these  large  half-marine, 
half-aerial  chambers  must  have  been  excavated  while  the  line  of 
beach  erosion  suffered  but  very  slight  alteration,  if  we  assume 
that  seolian  agencies  have  been  the  prime  factors  in  their 
formation. 

At  Vavau  we  have  a  very  similar  state  of  things.  Here  the 
uplifts  are  3  or  4  in  number.  It  is,  however,  possible  that  the 
lines  of  beach  erosion  may  suggest  another  method  of  formation 
for  these  caverns. 

In  Mango  and  Thithia  the  broader  outlines  of  the  caverns  seem 
to  have  l^een  determined  by  submarine  agencies. 

It  is  impossible  to  ascertain  the  exact  condition  of  the  cave- 
walls,  as  they  existed  beneath  the  sea,  since  secondary  deposits  of 
Calcareous  material  have  so  covered  them  as  to  obscure  their 
original  shape. 

Stalactites,  stalagmites  and  shawl-like  growths  do  not  appear 
to  imply  great  periods  of  time,  as  may  be  seen  by  an  examination 
of  the  most  recent  of  the  raised  lines  of  beach  erosion  on  Vatu 
Leile.  This  is  in  places  where  the  cliff  overhangs  almost  entirely 
obliterated  by  stalactitic  deposits,  while  in  other  portions  of  the 
island  the  line  of  beach  erosion  is  almost  as  intact  as  when  it  rose 
from  the  sea. 
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To  summarise,  then,  it  seems  probable  that : — 

(o)  The  limestoDe  fringing  the  shores  of  Viti  Levu  is  mostly  of 
stratified  and  shelly  character,  with  rarely  intercalated  reefs. 

(One  such  reef  only  was  observed  by  na  at  the  Singatoki 
River,  and  several  at  Watu  Bay  and  Tamavua.*) 

The  caves  of  Viti  Levu  exist  in  rocks  possessing  most  pro- 
nounced dips,  varying  from  1U°  to  20*  in  amount, 

(jS)  The  Lau  limestoaB  is  of  lat«r  origin  than  the  bedded  Yiti 
Levu  deposits,  as  shown  at  Bai  Vatu  where  coral  reefs  form 
thin  crusts  only  on  thick  bedded  masses  of  limestone  indistin- 
guishable in  lithological  characteristics  from  those  at  the  mouth 
of  the  Singatolc^  River. 

The  Lau  caves  occur  in  compact,  hard  limestone  formed  of 
corals,  shells  and  calcareous  algie  and  exhibiting  no  bedding 
plan™. 

(y)  The  Viti  Levu  caves  appear  to  possess  an  origin  similar  to 
that  of  caves  existing  in  continental  areas,  where  teolian  agencies 
have  been  the  designers. 

(3)  The  Lau  caves  appear  to  have  been  determined  by  coral 
growths  and  submarine  action,  and  owe  their  atalactitic  growths 
to  influences  acting  subsequently  to  their  elevation  above  sea 
level. 

F. — Description  of  Access  to  Caves. 

Frequently  the  entrances  to  the  caves  occur  in  the  faces  of  the 
cjiffii  as  apertures  in\  isible  except  on  close  inspection  by  reason 
of  the  rough  nature  of  tlie  rock  and  the  mantle  of  Mnes  and 
shrubs  that  invariably  accorapanv  the  rai-ied  limestone  areas. 
Others  again  ai-e  appioacliable  onh  bi  det-cendmg  one  of  the 
deep  cracks  that  mtersect  the  limestone  in  all  directions. 

It  is  impassible  for  one  una»,LUstomed  to  similar  sights  to 
appreciate  either  tht  roughness  of  the  raised  reefsf  or  the  dense 
growths  that  c^^el  them 


•J.  S.  Gurdiiier,  Proe.  Jambridgo  Phil.  Soc.  Vol.  Li.  1H98,  p.  4-25. 
..  AijasaLZ,  Dull.  Mua.  Comp.  Zool.  Harvard  Coll.  Vol.  iiiiii.  PI.  \IS. 
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People,  unless  good  climbers,  are  frequently  unable  to  cross  the 
limestone  belts  that  surround  the  island,  owing  to  the  cracks  or 
crevasses  present,  which  are  at  times  as  much  as  100  to  150  feet 
deep,  although  not  more  than  10  or  12  feet  wide. 

The  vegetation  is  even  more  wonderful,  both  by  reason  of  its 
luxuriance  and  its  method  of  securing  itself  to  the  rock. 

Although  almost  devoid  of  soil,  the  raised  coral  rock  supports 
a  dense  forest  growth  that  cuts  off  the  direct  rays  of  the  sun  from 
the  ground  beneath.  The  trees  swarm  down  even  almost  per- 
pendicular limestone  scarps.  Supplied  with  the  power  of  expand- 
ing their  roots  in  tubercle  fashion,  they  make  capital  out  of  every 
little  irregularity  of  surface.  At  each  hole  in  the  honeycombed 
rock  they  stop  to  fill  up  the  cavity,  then  advance  ivy -like  roots 
to  the  next  depression. 

The  vandra  (screw  pine)  develops  spiny  aerial  roots  which 
depend  from  the  rocks  in  a  scalariform  manner. 

Perhaps  the  most  wonderful  of  all  these  growths,  however,  are 
the  tig  trees  and  the  various  members  of  the  convolvulus  tribe. 

In  some  of  the  islands  the  only  method  of  approach  to  the 
caves  is  by  descending  the  long  fig  tree  roots. 

G. — Caves  as  Dwellings  and  Fortresses. 

The  inhabitants  of  Lau  until  quite  recently  lived  an  almost 
Ishmaelite  existence.  The  various  island  tribes  fought  desper- 
ately with  each  other  for  supremacy,  and  even  the  people  Vielong- 
ing  to  any  given  island  were  divided  among  themselves. 

On  such  a  small  area  as  Mango  as  many  as  three  or  four 
distinct  cliques  existed,  each  antagonistic  to  the  other.  The 
highest  and  most  inaccessible  points,  which  formed  natural 
fortresses,  were  chosen  as  watch  towers,  from  which  the  sentinels 
estimated  daily  their  chances  of  conquering  or  being  conquered.* 

In  almost  every  instance  which  came  under  our  observation, 
the  excessively  rough  limestone  cliffs  formed  these  points  of 
vantage.     Near  at  hand  were  the  caves  we  have  described. 


•  For  this  information  we  are   indebted  to  the  Hon.  J.  M.  Borron,  of 
Mango. 
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Almost  invariably  the  isolated  and  almoat  inaccessible  lime- 
stone plateaux  contained  large  heaps  of  shells  of  variotM  kinds,  the 
remnants  of  shetltish  brought  from  the  seashore  for  food. 

The  rough  nature  of  the  limestone  and  the  denie  covering  of 
vegetation  made  it  impossible  for  a  surprise  to  be  sprung  apon 
the  concealed  township,  as  the  aentinels  could  give  timelj  warning. 

A  very  interesting  feature  about  the  caves  existing  in  the  close 
neighbourhood  of  these  shell  mounds  is  the  existence  of  the 
numerous  "  Bai  Valu  "  or  fighting  walla,  seen  so  frequently  in 
the  various  Lau  islands.  The  caves  often  open  out  into  cafions. 
The  mouths  of  these  defiles  are  set  with  walla  of  stone,  breast 
high.  Every  approach  is  guarded  with  them,  and  outlying  walls 
support  these  iu  turn.  We  have  seen  as  many  as  a  dozen  of 
these  walls  belonging  to  a  single  cavern.  In  cases  where  caves 
exist  in  the  cliff  faces,  the  defiles  below  are  accompanied  by 
these  walls  {e.g..  Mango  and  Bai  Vatu).  At  Bai  Vatu  some  of 
the  walls  are  very  lengthy,  and  overlook  steep  sloping  ground. 

We  were  informed  by  the  Hon.  J.  M.  Borron,  Mr.  F.  Beddoes,  of 
Mango,  and  others,  that  these  caves  were  used  as  retreats  for  the 
wiimen  in  the  olden  days  in  times  of  war,  while  the  warriors 
defended  the  walK  On  the  other  hand,  Dr  B.  G.  Corney,  chief 
medical  othcpr  of  Tiji,  sajs  that  to  the  best  of  his  knowledge 
they  ueie  usetl  smiplj  as  hunnl  places  In  one  cave  one  of  us 
(B.  r^a«yei)  tlHco%eied  three  skeletons  laid  side  by  side.  In 
another  chamber  we  discovered  lelits  of  former  feasts.  Some  of 
these  consist  ot  laij^e  liiain  ciirals,  baling  the  original  flat 
sni'faces  worn  licillo«  li\  sciaping  ka\a  on  them.  These  are 
known  as  "  jingo.i.i  sc.appis 

The  existence  of  these  ciives  in  rough  country,  the  concealment 
of  their  entrances,  the  nunil)ei's  of  the  "  Bai  Valu  "  closing  every 
way  of  approach  tii  the  moi'e  inaccessible  ones,  the  existence  of 
"  yangona  siTajwi-s,"  et<-,,  the  <Uscoveries  of  skeletons  in  the  cave 
recesses,  and  the  proximity  of  the  undergi-ound  chambers  to  the 
large  sh ell -mou nils  of  the  limestone  plateau  seem  to  point  both 
to  their  habitation  in  former  timas  by  natives  in  time  of  war,  and 
s  Lurial  1. 
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« 
BACTERIA  AND  THE  DISINTEGRATION  OF  CEMENT. 

By  R.  Greig  Smith,  M.Sc.,  Maclbay  Bacteriologist 

TO  THE  Society. 

Occasionally  the  cement  work  of  water  canals  and  reservoirs 
disintegrates  below  the  water  level,  and  instead  of  showing  a 
smooth  and  apparently  hard  face,  the  surface  is  seen  to  be  more 
or  less  eroded.  When  struck  with  a  pick,  the  cement  easily 
comes  away,  and  a  porous  internal  structure  is  revealed.  The 
cement  matrix  has  disappeared,  and  the  sand,  grit  and  stones  are 
practically  all  that  remain.  Above  the  water  line  the  cement 
remains  quite  hard,  and  shows  no  sign  of  disintegration. 

Stutzer  and  Hartleb*^  investigated  such  a  case,  and  as  a  result 
of  their  work,  they  considered  that  the  nitrous  organisms — that 
is,  bacteria  which  convert  ammonia  into  nitrous  acid — might 
as.sist  in  the  decompasition  of  the  cement,  through  the  production 
of  nitrous  acid,  which  dissolves  the  lime  forming  the  soluble 
calcium  nitrite.  They  worked  upon  a  sample  of  brownish  coloured 
mud  taken  from  the  bottom  of  the  Bonn  water  reservoir.  Chemi- 
cally it  proved  to  be  disintegrated  cement,  and  bacteriological ly 
it  was  found  capable  of  causing  the  nitrification  of  a  solution  of 
ammonium  sulphate. 

Barth,t  in  publishing  his  experience  with  hydraulic  cements, 
said  that  a  destruction  of  the  cement  might  take  place  in  so 
relatively  short  a  time  as  three  years.  In  the  case  which  came 
under  his  notice,  the  water  did  not  contain  an  excess  of  free 


•  Stutzer  and  Hartleb,  Zeit.  fiir  angew.  Chemie,  1899  (17)  402;  Abstract 
in  Jour.  Soc.  Chem.  Industry,  xviii.  495. 

t  Barth,  ibid.,  1899  (21)  489;  Abstract,  ibid.,  xviii.  686. 
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carbonic  acid  and  the  decomposition  of  the  cement  seemed 
unaccountable.  When  the  reservoir  was  faced  with  a  cement 
containing  a  percentage  of  silica  higher  than  the  original  cement, 
no  further  disintegration  was  observed. 

A  disintegration  of  the  cement^canals  used  in  conveying  the 
Sydney  water  supply  has  been  observed  for  some  time  by  the 
engineers.  Acting  under  instructions  from  the  Council  of  this 
Society,  and  upon  the  invitation  of  Mr.  Darley,  Engineer-in -Chief 
for  Public  Works,  Z  visited  the  faulty  canals  on  September  8th, 
1900,  under  the  guidance  of  Mr.  Small,  Engineer  to  the  Metro- 
politan Water  Supply  Board,  and  collected  samples  for  laboratory 
examination. 

The  cement  above  the  water  line  was  absolutely  hard,  while 
below  the  water  it  was  soft,  and  the  surface  could  be  easily 
scraped  off  with  a  blunt  nickel  spatula  to  a  depth  varying  from 
tV  ^  i  inch.  To  get  samples  deeper  into  the  cement  a  pick  was 
used.  The  material  easily  broke  away.  The  samples  included 
the  blackish  sediment  at  the  bottom  of  the  canal,  a  scraping 
from  the  surface  of  the  side,  and  the  sandj'  debris  at  depths  of 
one,  four  and  six  inches. 

So  far  as  the  history  of  the  cement  is  concerned,  the  canal  was 
inwie  some  II*  years  ago,  when,  I  am  informed,  cement  was 
Iwught  by  the  brand,  whereas  now  all  cements  are  tested  physi- 
cally by  the  Board  before  puri.-hii.se.  This  should  be  borne  in 
inin<),  because  the  disintegration  may  l»e  purely  and  primarily 
chemical  and  not  at  all  the  result  of  chemical  action  induced  by 
living  mici-o-iirgaiiisms. 

In  cndeavourins;  to  obtain  organisms  which  might  cause  the 
disintegration,  it  would  obviously  be  useless  to  separate  all  the 
Iwctcria  that  are  present  in  the  samples.  .Since  the  cement  is 
impregnatefl  with  water,  all  the  organisms  that  are  in  the  water 
woiild  l)e  found.  We  ought  I'ather  to  try  U>  exclude  Ijacteria 
which  would  not  be  expected  to  have  an  action  upon  the  cement. 
This  oieans  the  employment  of  methods  of  culture  or  media  as 
jMirmit  the  growth  only  of  such  organisms.     To  Kx  upon  these 
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methods  or  media  certain  hypotheses  regarding  the  behaviour  of 
the  bacteria  must  first  be  formulated.  Stutzer  and  Hartleb  would 
probably  have  first  formed  the  hypothesis  regarding  the  action  of 
nitrifying  organisms,  and  then  have  endeavoured  to  induce  nitri- 
fication in  a  solution  of  ammonium  sulphate.  The  dilute  solution 
of  ammonium  sulphate  employed  in  testing  nitrification  is  a 
Helective  medium,  since  it  favours  the  growth  of  the  nitrous 
organisms  and  hinders  the  multiplication  of  others.  Since  nitri- 
fication has  been  suggested,  one  of  the  points  of  this  investigation 
should  be  to  test  the  idea,  and  see  to  what  extent  it  is  corrobo- 
rated. 

*  Another  idea  that  gives  the  cue  for  a  selective  medium  is  based 
upon    the  disintegration  of  the   cement  through   loss  of   lime. 
Whether  it  is  removed  as  the  hydrate,  the  bicarbonate,  or  other 
salt,    e,g.,    nitrite,    we   cannot   tell.       It   is   probable,   however, 
that  the  surfaces  of  the  disintegrating  cement  particles  are  more 
or  less  alkaline,  and  if  such  is  the  case  the  bacteria  that  can 
withstand  or  grow  only  in  the  presence  of  alkali  are  more  likely 
to  be  responsible  for  the  disintegration  than  those  which  show  an 
antipathy  to  alkaline  media.      The  majority  of  bacteria  prefer 
small  amounts  of  alkali,  say  a  medium  containing  0*05  %  sodium 
carbonate,  but  there  are  not  so  many  that  can  grow  in  a  medium 
as  alkaline  as  lime  water,  which  contains  0*28  %  calcium  oxide. 
It  may  be  said  in  parenthesis  that  the  bacteria  which  normally 
inhabit  the  intestinal  tract  of  mammals  can  grow  in  media  con- 
taining at  least  0*75  %  sodium  carbonate,  but  as  I  have  indicated 
in  a  former  paper,  the  water  which  supplies  Sydney  is  pure,  and 
therefore  the  possible  presence  of  these  organisms  may  be  dis- 
missed.    There  is,  however,  the  question  of  what  bacteria  in  the 
disintegrated  cement  can  be  separated  by  means  of  increasing 
amounts  of  alkali.     Sodiuin  carbonate  is  the  most  convenient 
alkali  to  use,  since  it  is  soluble  and  does  not  alter  during  the 
processes  of  sterilising  the  media  and  growing  the  organisms. 
Lime  would  be  the  ideal  alkali  to  employ  in  this  case,  but  its 
relative  insolubility  and  its  tendency  to  form  the  insoluble  car- 
bonate precludes  its  use. 
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The  fluid  on  the  surfaces  of  the  cement  particles  cannot  contain 
much  nitrogenous  nutriment,  and  consequently  those  bacteria 
which  can  grow  and  therefore  be  isolated  in  media  which  contun 
minute  quantities  of  nitrogenous  material  are  more  likely  to  be 
the  cau!ie  of  the  cement  disintegration  (if  it  be  bacterial)  than 
organisms  which  cannot  grow  under  auch  circumstances. 

There  are  accordingly  three  lines  of  research  indicated,  and  of 
these  I  shall  begin  with  the  nitrification.  Several  100  c.c. 
bottles  were  half  filled  with  ammonium  sulphate  nutrient  solution,* 
pluggBil  with  cotton  wool  and  sterilised.  Portions  of  the  samples 
of  the  disintegrated  cement  were  introduced  and  the  bottles  incu- 
bated at  22°  C.  No  nitrification  had  set  in  when  they  were  tested 
after  1, 5, 13,and  39  days  respectively.  On  the  65tli  day,  when  they 
were  again  tested,  nitrites  were  found  in  quantity  in  two  bottles, 
one  of  which  had  been  infectec)  with  material  tAken  from  the 
surface  of  a  cemented  crack  at  the  bottom  of  the  canal,  and  the 
other  with  mud  also  taken  from  the  bottom  of  the  canal.  On 
the  81st  and  on  the  101st  day  the  bottles  were  again  tested,  and 
the  same  fact  observed.  Two  fresh  bottles  of  ammonium  sul- 
phate were  inoculated  with  asmall  loop  of  thenilrifyingsolutions, 
and  nitrites  were  found  in  these  on  the  fourth  <lay. 

It  is  seen  tliat  nitrification  was  obtained  in  the  solutions  of 
ammonium  sulphate  that  were  infected  with  the  surface  layer  of 
the  cement  and  with  the  mud  at  tlie  bottom  of  the  canal.  It 
was  not  obtained  in  the  cement  at  the  depths  of  one,  four,  and 
six  inches.  This  is  important,  because  disintegration  was  in  pro- 
gress at  these  depths  in  the  cement  wail,  and  if  the  nitrifying 
organisms  contribute  at  all  to  the  decou) position  of  the  cement, 
they  sliould  have  lieeii  found  at  these  places,  and  not  only  on  the 
surface  where  the  niatei'ial  had  become  thorouglilj'  disintegrated. 
Stutzer  and  Hartleb  found  the  nitrifying  organisms  in  the  mud 
at  the  iMittom  of  a  cement  reservoir.     This  is  exactly  what  has 


sulphate  2  grms.,  sodium  carbonate  1   grm.,  potaBBium 
phosphate  O'l  grm..  tap  water  1000  c.c.  as  recomoiended  b; 
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been  found  in  these  experiments,  but  furthermore  they  were  not 
found  in  the  disintegrating  cement  below  the  surface.  This 
points  to  the  nitrifying  organisms  coming  upon  the  scene  at  a  late 
period  when  disintegration  is  cpmplete  and  when  a  considerable 
amount  of  organic  matter  derived  from  algse,  etc.,  is  present  in 
the  brown  and  black  debris. 

The  next  line  of  investigation  was  the  separation  of  organisms 
that  could  multiply  in  the  presence  of  an  alkali  such  as  sodium 
carbonate.  Taking  the  disintegrated  cement  obtained  at  a  depth 
of  six  inches  into  the  canal  face  as  being  the  sample  most  likely 
to  contain  bacteria  capable  of  causing  disintegration,  portions 
were  introduced  into  tubes  containing  10  c.c.  of  bouillon  and 
quantities  of  alkali  varying  from  0*5  to  1*0  c.c.  were  added. 
The  tubes  became  turbid  and  orange-coloured  colonies  of  one  type 
developed  on  plates  inoculated  with  the  growth  of  the  tube  con- 
taining the  highest  amount  of  alkali.  Subcultures  of  the  organism 
showed  it  to  be  Bcu:t,  croceum*  a  bsM^terium  which  had  previously 
been  isolated  from  the  Sydney  water.  It  grows  well  at  37^  C, 
and  this  temperature  was  employed  in  subsequent  trials  with 
further  increasing  amounts  of  alkali.  These  trials  showed  that  a 
turbidity,  the  evidence  of  growth,  took  place  in  the  presence  of 
equal  volumes  of  10  %  sodium  carbonate  solution  and  bouillon, 
that  is,  the  bacterium  developed  in  the  presence  of  5  %  by  weight 
of  sodium  carbonate.  A  percentage  greater  than  5  prevented 
the  growth  entirely.  Plate  cultures  from  the  5  %  bouillon  culture 
showed  the  turbidity  to  have  been  caused  by  the  growth  of  the 
organism,  while  plates  infected  from  the  clear  tubes  containing 
over  5  %  remained  sterile      It  is  needless  to  sav  that  the  bacterium 

/O  ./ 

grew  in  bouillon  containing  less  than  5  %  sodium  carbonate 
(Na^  CO3).  With  the  exception  of  Bad,  crocenm,  all  the  bacteria 
in  the  deep  cement  were  inhibited  by  Oo  %  sodium  carbonate  at 
a  temperature  of  37**  C. 

This  organism  is   remarkable  in   being  able  to  withstand  so 
much  alkali.     The  records  as  to  the  limiting  amount  of  sodium 

*  These  Proceedings,  1900,  Part  iii.,  p.  456. 
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i:iirbi)n(it«  capable  of  permitting  the  growth  of  biiGt«ri&  are  few 
in  number.  Rein*;;li+  in  experimenting  with  the  Elbe  wat«r 
bpkiw  Hamburg  found  that  '2  %  permitted  the  gi-owth  of  nome 
unidentified  water  bacteria,  wliile  3  %  did  not.  FermiJ  h«« 
rt^uorded  tlie  octiou  of  potassium  hydrat«  upon  many  micro- 
organisms. Excluding  the  micrococci,  which  appear  to  be  leas 
influenced  by  the  presence  of  this  alkftli  in  culture- media  than 
rod-shaped  bacteria,  the  organism  that  cau  withstand  most 
potoHitiuin  hydrate  in  Bitct.  luteum,  a  yellow  bacterium  which  has 
some  attinitiert  with  Biu:t.  croceum.  The  growth  of  Baet.  lu(«um 
i.t  iniiibiled  when  12  dropa(  =  0*6c.c.)of  normal  potassium  hydrate 
have  been  added  to  5  c.c.  of  nutrient  agar.  This  is  equal  toO'67% 
of  putaa<4ium  hydrate.  Experiments  with  Sact.  er-ocenm  showed 
that  growth  occurred  in  the  presence  of  1'6  %  potassium  hydratOi 
but  no  growth  took  place  when  double  that  amount  was  used. 

The  presence  in  the  cement  of  an  organism  capable  of  growing 
with  so  much  alkali  is  noteworthy.  It  is  also  significant  that  the 
same  organism  was  found  ut  depths  of  four  and  six  inches  in  one 
place,  but  also  at  a  depth  of  four  inches  into  the  disintegrating 
cement  face  in  another  portion  of  the  canal  below  Prospect 
Reservoir,  some  milen  distant  from  Kfnny  lliljj  from  where  the 
first  samples  were  obtained.  The  indifference  of  the  organism  to 
the  alkali  does  not  warrant  the  assumption  that  it  is  the  cause  of 
the  disintegration,  but  there  is  the  possibility  that  it  may  have 
something  to  do  with  it.  To  obtain  some  knowledge  conceming 
its  action,  an  experiment  was  made  with  cement  blocks.  These 
consisted  of  equal  volumes  of  sand  and  old  cement,  and  also  of 
two  volumes  of  sand  to  one  of  new  cement.  When  they  had 
hardened  and  had  been  sterilised,  a  culture  of  Bacl.  croceum  waa 
painted  on  the  surface  of  the  blocks  with  a  platinum  loop  and 
the  infected  blocks  were  placed  on  a  glass  shelf  in  a  desiccator 
which  was  filled  up  to  the  level  of  the  blocks  with  boiled  and 
cooled  tap  water.      The  whole  vessel  had    been  sterilised,  and 

r  Reinscb,  CentralblaU  tar  Bakt.  i.  Abt.,  i.  416. 
t  Fermi,  ibid,  iiiii,  208. 
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the  water,  which  was  renewed  weekly  by  way  of  a  side  tube,  was 
boiled  and  cooled  before  being  filled  into  the  vessel.  The 
desiccator  was  kept  at  28''  C.  for  five  months.  At  the  end  of 
this  time  the  surfaces  of  the  blocks  were  scratched  with  a  spatula, 
but  no  erosion  or  softening  could  be  detected  in  the  places  where 
the  culture  had  been  placed.  It  is  possible  that  the  time  was 
not  long  enough,  and  that  years  are  necessary  instead  of  months, 
while  on  the  other  hand  the  cements  were  not  the  same  as  that 
with  which  the  canal  was  made.  However,  the  experiment,  such 
as  it  was,  gave  only  negative  information  regarding  the  action  of 
the  bacterium. 

Another  line  of  investigation  was  to  discover  any  organism 
capable  of  growing  in  a  poor  medium  and  likely  to  cause  cement 
disintegration.     To  isolate  such,  a  solution  of  asparagin  (01%), 
cement  (1%)  and  tap  water  was  prepared,  and  bottles  containing 
this  medium  were  infected  with  portions  of  the  samples  and 
incubated  at  22*"  C.     A  mixed  growth  appeared  in  all  the  bottles, 
especially  those  infected  with  the  cement  from  depths  of  four  and 
six  inches.     From  these  other  bottles  were  infected,  and  after  10 
days  agar  plates  were  prepared.     The  agar  medium  consisted  of 
washed  agar  with  cement  and  asparagin,  the  percentages  being 
the  same  as  those  mentioned  above.     A  third  transference  into 
asparagin -cement  solution  appeared  to  exhaust  the  bacteria,  as  no 
growth  was  microscopically  visible  after  30  days.     The  agar  plates 
were  infected  with  the  cultures  from   the  cements  taken  at  a 
depth  of  four  and  of  six  inches.     The  former  produced  two  kinds 
of  colony  and  the  latter  one  kind.      Of  the   three,   two  were 
identical    and    sub-cultures  which  were    made  showed  it  to  be 
Vibrio  denitrijicans,  Sewerin.     The  other  organism  was  a  coccus 
of  variable  size,  and  when  stained  of  irregular  appearance.     Sub- 
cultures   showed    it   to   be    Mlc.    radiatus.      When    these    two 
organisms  were  grown   upon  cement  blocks,  as  was  done  with 
Biict.  croceum,  no  disintegration  of  the  cement  could  be  observed 
on  the  places  where  the  culture  had  been  placed.      From  this  we 
must    assume    that   although    probably  capable   of    growing  in 
the   fluid  on   the   surfaces  of   the  cement   particles,   these  two 
organisms  have  no  disintegrating  action  upon  cement. 
8 
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The  prenence  of  a  denitrifying  organism  deep  in  the  cement  is 
neither  an  argument  for  nor  against  the  action  of  the  nitrit« 
organisma  upon  the  cement.  Vibrio  denilrijicaru  reduces  nitrate, 
but  not  nitrite,  anil  in  order  to  form  the  nitrate  the  lime  of  the 
cement  muat  first  be  converted  into  calcium  nitrate.  The 
presence  of  Vibrio  eUnilrifieans,  however,  does  not  n 
presence  of  nitrates.  They  are  not  essential  to  its  e 
can  grow  freely  in  media  devoid  of  them,  so  that  the  reduction 
is  purely  an  accessory  phenomenon.  Moreover  no  nitrification 
was  obtained  on  seeding  solutions  of  ammonium  sulphat«  with 
portions  of  the  deep  cement  where  disintegration  was  in  active 
progress,  and  where  the  denitrifying  organism  was  found. 

There  are  doubtless  many  bacteria  in  the  decomposing  cement 
that  can  form  acid  from  carbohydrates,  but  in  the  water  an<l  the 
cement  there  are  no  carbohydrates,  or  if  there  are  they  are 
present  in  such  minute  traces  that  they  may  be  ignored.  There  is  a 
possibility  that  acid  might  lie  funned  by  bacteria  in  the  absence 
of  carbohydrates,  and  to  t«st  this  point  neutralised  asparagin- 
cement-waler  was  coloured  with  litmus  and  infected  with  the 
samples.  No  change  of  colour  became  evident  after  two  monthB' 
culture,  so  that  the  possibility  of  acid  formation  by  bacteria  in 
the  interstices  of  the  cement  may  I*  dismissetl. 

On  the  whole  there  is  considerable  room  for  doubt  regmiling 
the  action  <tf  micro-organ i.sms  upon  cement.  There  in  more  renson 
to  believe  that  the  action  is  purely  chemical,  and  brought  about 
by  the  decomposing  and  solvent  action  of  the  water  alone  ujion 
the  cement  which  prolwibly  lias  not  lieen  adapted  for  resisting  the 
action.  The  debris  had  an  alkaline  reaction  to  litmus,  and  I 
noted  that  in  the  bottles  in  which  I  endeavoured  to  obtain  nitrifi- 
lulphate  solution  there  had  formed  upon 

.k-iuiD 

itb   a 


the    glass    a    cui 

isiderable    inc 

rustatiun    of    crystals 

of    caU 

c-irbonate.     It  ^ 

*pnied   peculii 

tr  that  this  should   u 

ccur  wii 

sample   wliicli,   t 

„  all  .p,,.™ 

nee,   was   rcddish-yello 

iw  sand 

grit.     Curious  t<)  know  the  amount  of  free  lime  in  the  sample,  I 
added  Tt  gnus,  of   saccharose  to  500  c  c.  of    boiled  and   cooled 
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neutralised  the  solution  with  decinormal  alkali.  Two  grms.  of 
the  unsifted  debris  (taken  from  a  depth  of  four  inches)  were 
introduced  into  the  flask  containing  the  solution,  and  after  being 
shaken  at  intervals  during  a  day,  the  solution  was  filtered  and 
titrated  with  decinormal  acid.  The  determination  showed  that 
there  was  1  "4%  of  free  lime  (CaO)  in  the  debris. 

With  regard  to  the  composition  of  hardened  cement  there  are 
several  theories.  It  is  not  a  substance  of  constant  composition, 
and  as  the  percentages  of  the  constituents  differ  in  every  brand 
only  those  that  actively  play  a  part  in  the  hardening  need  be 
considered.  According  to  Le  Chatelier,  hardened  cement  consists 
of  hexagonal  plates  of  crystallised  calcium  hydrate  imbedded  in 
a  white  mass  of  interlacing  needle-shaped  crystals  of  hydrated 
calcium  monosilicate.  Michaeli  considers  that  the  hardening  is 
caused  by  the  formation  of  a  hydrated  basic  calcium  silicate 
through  the  combination  of  free  hydrated  silicic  acid  with  free 
calcium  hydroxide.  Of  more  recent  date  are  the  Newberrys' 
researches  upon  the  essential  constituents  of  Portland  cement 
which  they  find  to  be  such  that  form  on  the  addition  of  water, 
tricalcium  silicate  and  varying  proportions  of  dicalcium  aluminate. 

It  is  evident  that  lime  in  the  hardened  cement,  capable  of 
being  dissolved,  is  a  source  of  weakness,  and  it  will  sooner  or 
later  be  dissolved  by  the  water.  It  can,  therefore,  hardly  be 
doubted  that  a  cement  which,  after  hardening,  has  become  disin- 
tegrated and  porous  after  exposure  to  water  for  a  nUmber  of 
years,  and  which  still  contains  1  '4%  of  free  lime  capable  of  being 
dissolved,  was  not  of  a  nature  likely  to  withstand  the 'action  of 
water. 

In  a  paper  published  three  years  before  that  already  quoted, 
Stutzer*  ascribed  the  disintegration  of  the  cement  to  the  solvent 
action  of  carbon  dioxide  dissolved  in  the  water.  Basing  his 
opinions  upon  the  observations  of  Michaeli,  he  considered  that 
the  addition  of  an  active  form  of  silica  such  as  trass  to  the 

•  Stutzer,  Zeit.  fur  angew.  Chemie,  1896  (11)  317;  Abstract  in  Jour.  Soc 
Chem.  Industry,  xv.  595. 
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cement  would,  on  setting,  bring  about  the  formatiou  of  calcium 
silicate  instead  of  free  lime.  Barth,  by  facing  the  disintegrating 
canals  with  a  cement  containing  a  higher  percentage  of  silica, 
showed  the  imitortance  of  miaimising  the  free  lime  in  hardened 
cement  subjected  to  the  action  of  water.  Schifinerf  concluded 
from  the  results  of  experiments  conducted  upon  the  Bonn  reser- 
voir (the  disintegrated  cement  of  which  Stutzer  investigated) 
that  no  calcareous  material  is  capable  of  permanently  resisting 
the  action  of  running  water.  "  Aa  regards  protective  coatings 
for  cement-lined  reservoirs,  an  experience  of  33  months  t«achea 
that  the  fluorine  preparations  sold  for  this  purpose  give  satisfac- 
tory resultn;  and  oxalic  acid  and  ammonium  oxalate  (the  latter 
being  best)  also  considerably  retard  the  corrosion.  Similarly 
aHphaltum  varnish  preserves  the  cement." 

Postscript  (added  May  16th,  1901). — In  the  discussion  that 
followed  the  reading  of  this  paper,  it  was  suggested  that  the 
lime  h.af\  in  the  experiment  been  dissolved  as  a  silicate,  because 
it  seemed  incredible  that  there  cuuld  be  free  lime  in  the  exhibited 
laample  of  disintegrated  cement.  I  was  led  to  the  conclusion  that 
it  was  there  as  free  lime  by  the  relatively  abundant  formation  of 
calcium  carbonute  crywtals  on  the  walls  of  the  culture  flaskM,  To 
test  the  matter  thoroufjhly,  however,  T  repeated  the  experiment, 
using  >)  grms.  of  sauipje  anil  1  litre  of  boiled  and  cooled  neutral 
distilled  water.  After  three  days  the  solution  was  filtei'ed, 
neutraliKod  with  standard  acid  and  evaporated  to  drynt'ss.  The 
silica  was  coagulattHl  by  repeated  evaporation  witji  conientrated 
hydrochloric  acid,  followed  by  heating  at  130°  C,  The  results 
showed  that  there  had  l)een  dissolved  in  the  water  39  mgrm. 
cak-ium  oxide  and  1  mgrm.  silica,  a.  ratio  of  CiiO  ;  SiO.j  ;  :  42  :  1, 
This  is  <'n<iu^'h  to  cotitii-m  tiie  supposition  that  the  lime  is  dis- 
solved in  the  fi-ee  state  and  not  as  silicate.  On  calculating  the 
cnleimu  o.vide  to  jtercentage  in  the  sample,  0-7S%  is  obtained.      I 


\  ScliilTtKT,  Thonind.  Zeit,  34  (100,  Suppl,)  1320-1:121;  AbstrFiot  ir 
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attribute  the  difference  between  this  result  and  the  former  one 

chiefly  to  the  lime  having   become  carbonated  during  the  six 
months'  storage  in  the  sample  bottle. 

The  fluid  in  one  of  the  culture  flasks  was  filtered,  and  the 
dissolved  silica  found  to  be  1  5  mgrm.  The  sand  in  the  bottle 
was  washed  away  by  a  stream  of  water,  and  the  grains  adhering 
to  the  bottom  scraped  off.  After  everything  excepting  the  incrus. 
tatiou  of  carbonate  on  the  wall  had  been  removed,  standard 
acid  was  run  in  and  allowed  to  decompose  the  carbonate.  The 
carbon  dioxide  was  removed  and  the  residual  acidity  determined. 
The  difference  was  found  to  be  equal  to  22  mgrms.  calcium  oxide. 
The  small  amount  of  silica  in  solution  in  the  culture  flasks  corrobo- 
rates the  conclusion  that  was  arrived  at  from  the  observation  of 
the  incrustation. 


NOTES    ON     VIBRIO    DENITHIFICANS,  SEWERIN. 
Bv  R.  Gkeki  Smith,  M.So.,  Macleay  Bactkriologist 

TO  TUB   SOCIBTV. 


(Pl.t 
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Til  examining;  the  Ijacteiia  contained  in  a,  sample  of  disinle- 
gniting  cement  which  was  obtained  fi-om  one  uf  the  canals  used 
for  conveying  the  Sydney  Water  Supply,  an  organism  which  had 
aoDie  curious  features  was  isolat«d.  It  is  identical  in  form 
with  Rhizubvam  Uguminogaritm,  the  nodule  organixni  of  the 
Leguminosie,  but  differs  from  it  in  the  power  of  growing  on 
oi'dinary  media  a»  well  lis  iu  media  containing  little  nutriment. 
Although  so  like  the  nodule  organism  which  is  supposed  to 
conierii  free  nitrogen  into  combined  forms  or  to  assist  the  plant 
to  do  so,  this  organism  does  almost  exactly  the  opposite  and 
reduces  nitrate  to  nitrogen  gas. 

The  investigation  of  the  organism  in  subculture  showed  it  \o 
be  Vibrio  cUnitHficami,  Sewerin,  but  for  some  time  it  could  not 
be  identified  with  this  organism,  because  a  true  vibrion  form 
could  not  be  observed.  By  using  a  low  magnification  and 
obseiving  overstained  films,  bent  forma  can  be  seen,  bnt  by 
examining  a  properly  stained  film  with  the  oil-immersion  (No.  4 
ocular  and  ^  oil  objective,  Leitz)  the  bent  forms  are  clearly  seen 
to  be  double  organisms  bent  at  the  point  of  attachment.  The 
individual  cells  are  straight. 

Like  RfiiaobiuTn  legumiitogarum,  the  organisms  appear  in  a 
variety  of  forma,  aa  the  coccus  (0-8  ^),  oval  cells  {0  6  :  1  -0  ^),  rods 
with  rounded  ends  (0-6  :  2  fi),  exclamation  mark  (!},  conical  cells, 
:f\U  lient  at  an  angle.      They  ntain   reaiJily  with 
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carbol-violet,  and  show  unstained  portions  which  are  not  constant 
in  location,  being  generally  between  the  middle  and  end  of  the 
cell.  In  the  Y-shaped  forms  the  compound  nature  may  be  dis- 
cerned, and  it  is  seen  to  consist  of  three  organisms  enclosed  in  a 
branching  capsule  or  tube.  The  y-forms  are  made  up  of  a  rod 
and  one  or  two  smaller  cells;  the  latter  may  spring  from  the  end 
of  the  rod  perpendicular  to  the  plane  of  the  film,  and  become 
bent  over  at  right  angles,  or  nearly  so,  during  the  process 
of  drying  the  coverglass.  The  various  forms  are  most  numerous 
in  cultures  upon  solid  media  containing  potassium  phosphate. 
Bach  a  medium  can  be  prepared  by  adding  10%  gelatine  or  2% 
agar  to  the  peptone-glucose  solution  recommended  in  a  former 
paper.*  In  a  two  days'  culture  upon  this  gelatine  medium  all 
the  variety  of  forms  can  been  seen.  The  plate  which  accompanies 
this  paper  was  prepared  from  a  film  of  such  a  culture;  the  cells 
were  stained  with  carbol-violet. 

The  organisms  as  observed  in  the  hanging  drop  are  motile, 
spinning  round  and  darting  about  the  microscopic  field.  The 
flagella  are  generally  two  in  number  and  located  at  one  end  of  the 
simple  cell,  but  they  also  occur  singly  at  one  end,  and  sometimes 
at  both  ends,  of  the  organism. 

The  optimum  temperature  is  28-30'*  C,  and  although  it  grows 
at  37"  on  solid  media  the  growth  is  restricted.  In  opposition  to 
Sewerin  I  find  that  there  is  practically  no  growth  in  nutrient  or 
nitrate  bouillon  at  37**.  Under  anaerobic  conditions,  it  forms  a 
scanty  growth  on  agar.  On  ordinary  acid  potato  the  growth  is 
luxuriant,  moist  glistening,  creamy-white  and  spreading ;  the 
colour  ultimately  becomes  brownish-yellow.  Sewerinf  in  his  first 
paper  said  no  growth  occurred  on  potato,  and  in  his  second  that 
there  was  formed  a  narrow,  flat,  yellow-brown,  dry  stroke.  The 
other  cultural  characteristics  agree  with  Sewerin's  description. 
It  may  be  well,  however,  to  point  out  that  there  are  many 
similarities  in  the  growth  of  this  organism  with  Bact.  Hartlehii. 

•  These  Proceedings,  1899,  Part  4,  p.  661. 
t  Sewerin,  Centralblatt  fiir  Bakt.  ii.  Abt.  i.,  162;  iii.,  510. 
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The  main  points  of  difference  are  thai  Haet.  Hartlrhii  grows  well 
in  nitrate  and  ordinary  bouitloii  at  37°,  gas  profluction  is  more 
vigomua  at  2'2\  and  il  is  a  short  rod  without  the  t'agarieti  of  form 
which  occur  in  Vibrio  'ienilirifimnti. 

The  Rwoilen  or^aaixms  an  depicted  by  Sewerin  are  similar  tti 
thofte  found  in  culturew  of  Rhizobium  legumittosaT^m.  As  I  have 
ifhown  in  mv  papor  on  the  latter  organism,  the  appearance  is  due 
to  n  swollen  gelatinoun  capsule  which  gathers  round  the  Junctiima 
of  the  organisms. 

Tt  h  unfortunate  that  Sewerin  named  the  organism  I'Hria, 
He  apparently  mistook  the  lient  double  cells  for  isimple  cells,  and 
wiiB  influenced  by  Zettnow,  who  puMished  drawings  of  Vibrio 
rtij/id/i,  some  of  which  are  similar  to  the  r-  and  yforma  of 
Sewerin's  organism.  I  have  ah-eady  pointed  out  that  Ji/tizohtum 
leffumirioaaniTn  in  a  budding  fungus,  and  there  is  every  reaaon  to 
believe  that  Vibrio  dxnitrificaiu'  is  precisely  of  the  aanie  order, 
A<)  it  simulates  a  bacterium,  the  name  Mycohaeterium  difnitrijicann 
would  l>e  more  appropriate,  while  the  npecie-s  name  w  still  main- 
tained, Jfj/robftf/erium.  as  a,  name  for  those  organisms  which  in 
coltnres  may  assume  a  more  or  lest)  mycelial  character,  has  berai 
suggested  by  Lehmann  and  Neumann.*  In  this  group  of 
organisms  are  included  the  plague,  glanders,  diphtheria,  tubercu- 
losis, and  nodule  organisms,  all  of  which  have  been  shown  to 
produce,  under  certain  circumstances,  branching  or  mycelial 
forma.t  According  to  Migala's  claesificatiun,  the  order  Myco- 
&acf«riace«E  develops  Y-shaped  forms  with  true  branchings.  fTeither 
Rhizobium  Ugumxnogarum  nor  Vibrio  ( MyctAaeterium)  dentlx-i- 
ficaru  forms  true  branching  of  the  organisms,  unless  we  agree  to 
call  everything  within  a  single  capsule  an  organism,  and  this 

'Lehmonu  KaA  NeumsiiD,  Diagaostik.  ChcBter,  Studies  in  S^Blematie 
Baoteriolagj;  Eleventh  Annual  Beport  Delaware  College  A^cultnral  Eiperi- 
mental  Station,  189S-99. 

tSkschivan,  (Plague)  CeotralbUtt  ttlr  Bakt.,  i.  Abt,  iivili.,289.  Man, 
(Glanders)  ihid.  xiv.,  274.     Schnlie,  (TubeiouloBis)  Zeitach.   filr  Hj^ieae 
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would  be  unwise.  The  definition  requires  modification  to  enable 
it  to  include  organisms  such  as  these  which  develop  branching 
capsules.  That  the  branching  is  caused  by  the  capsules,  and  not  by 
the  simple  organisms,  can  be  seen  from  the  plates  which  accompany 
this  paper  as  well  as  my  paper  on  **  The  Nodule  Organism  of  the 
Leguminosse." 

EXPLANATION  OF  PLATE. 

Vibrio  f  Mycobacterium)  denitrijicans. 

Film  from  a  48  hours'  culture  in  peptone-glucose-gelatine  (  x  1000;   the 
enlarged  marginal  illustrations  are  diagrammatic). 


I"        H' 


OBSERVATIONS  ON  THE  EUCAtYPTS  OF  NEW 
SOUTH  WALES. 


Bt  Henby  Diahi,  H.A.,  F.L.S.,  Sue,  ahd  J.  H.  Haidhh,    ' 

F.LS.,  to. 

E.  STELLULATA,  Sieb.;  these  Frooeedinga,  1896,  p.  fi98. 
In    the   highest  parte   of    the'  Bine   Uonntoins  the    varied 
angtutifoKa  has  the  fmita  sometlmeB  in  dense  globular  ombels. 

E.  COEIAOIA,  A.  Cunn  ;  these  Proceedings,  1895,  p.  598. 

Topof  Mt.Tabletop,  Kiandrftdistrict(E.  BeWthe;  February,  1897). 

The  fruiU  aro  of  unusual  form,  being  nearly  hemispherical,  and 

compressed  after  the  fashion  of  E.  capitellala,  Sm.  A  tendency 
to  fruits  of  a  similar  shape  is  shown  in  specimens  from  other 
elevated  localities  in  Southern  New  South  Wales. 

E.  DIVES,  Schauer. 

This  Is  a  strong  species;  at  the  same  time  a  ceitain  amount  of 
variation  is  evident  when  a  large  aeries  of  specimens  is  examined. 
Thus  the  foliage  may  be  both  dull  and  glaucous,  the  fruits  very 
shiny  or  verj-  dull;  they  may  be  domed  and  may  have  the  valves 
slightly  exsert^id,  and  be  more  or  less  pear-shaped.  Fruite  of  this 
sort  undoubtedly  show  affinity  to  the  pyriform-fruited  series  of 
E.  fanligata. 

Mr.  A.  Murphy,  an  experienced  collector,  says  that  in  the 
Bathurst  district,  he  distinguishes  this  species  from  E.  piperita 
by  till-  j'f  llowish  U[)j.ie]'  bnibs,  those  of  piperita  being  « 


> 
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E.  FA8TIGATA,  Deaoe  &  Maiden. 

E.  vUreOy  Baker,  is,  in  our  opinion,  a  form  of  the  above  species. 
The  tjrpe  of  U.  Jhstigata  as  figured  (these  Proceedings,  1896, 
p.  809),  has  smaller  fruits  and  the  valves  somewhat  exserted,  but 
the  size  of  the  fruits  and  the  amount  (or  absence)  of  exsertion 
varies  a  good  deal.  We  have  specimens  from  the  type  locality  of 
E.  fadigcUa  which  precisely  match  E.  vitrea.  So  do  the  specimens 
of  "Cut  Tail"  (W.  Bauerlen;  Delegate  River,  May,  1889);  while 
most  of  the  trees  from,  say,  Goulbum  to  Moss  Vale  and  acrosa 
to  the  Western  line  about  Mount  Victoria  are  of  the  form 
figured  and  described  by  Mr.  Baker.  We  hava  from  Jenolan 
(^ves  a  form  even  more  aberrant  than  that  Mr.  Baker  describes. 
It  voald  be  readily  taken  for  a  narrow-leaved  form  of  E.  corictcea 
from  herbarium  specimens  alone.  Beyond  the  Blue  Mountains 
the  trees  of  E,  fastigcUa  more  closely  approximate  to  the  type, 
and  are  sometimes  of  enormous  size. 

Piriform  aeries, — The  type  of  E.  faatigata  has  fruits  somewhat 

pjrriform»  but  some  trees  have  this  character  accentuated.     We 

can,  however,  scarcely  call  this  a  variety.     The  rims  of  the  fruits 

may  be  slightly  sunk,  horizontal,  or  even  domed,  with  the  valves 

slightly  protruding.     The  red  mouth  or  rim  shows  resemblance  to 

E,  hcemaatoma.     We  have  what  we  may  term  small  pyriform 

fruits.     Our  specimens  all  come  from  northern  parts  of  the  Colony, 

e.g.,  Upper  Williams  River,  Cobark  and  the  Gloucester  district 

generally.     See  figs.  5  and  6,  pi.  Ivii.  of  these  Proceedings,  1895, 

under  E.  amygdalina,  var.  {E.  dives).     Fruits  of  a  "Peppermint" 

from  The  Valley,  near  Spring wowl.  Blue  Mountains,  collected  by 

us  in  April,  1888,  are  pyriform  of  intermediate  size. 

Following  have  large  pyriform  fruits  : — 

(a).  Wingello  (J.  L.  Boorraan;  November,  1899}.  Collector's 
note  — **  Bark  rough,  soft,  from  base  up  to  tips  of  branches, 
grey  in  colour.  Leaves  not  so  large  as  those  of  E,  Sieheriana, 
and  the  bark  differing  both  in  texture  and  colour.  The  wood 
soft,  ringy  and  generally  inferior.     Known  locally  as  *  Messmate.' " 
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(6).  "  Peppermint  "  or  "  White  Mahogany."  Burriel,  near 
Milton  ;  also  Pigeon-house  Mountain  to  within  100  feet  of  t«p 
{R.  H.  Cambftge;  December,  1899).     Has  grey,  rough  bark. 

(c).  Top  of  Penang  Ranges,  8  miles  from  Gosford  ( A.  Murphy; 
February,  1900).  Very  like  a  Peppermint  in  appearance,  only 
the  bark  is  not  ao  stringy, — more  flaky.      White,  smooth  Hmbe. 

Nos.  (6)  and  (c  i  were  referred  to  provisionally  as  E.  strieta,  var., 
in  these  Proceedings.  1900,  p.  109. 

We  take  this  opportunity  of  pointing  out  the  considerable 
amount  of  variation  that  occurs  in  Eucalypts  of  the  Series 
RenanthKTcK.  Thus  E.  ilehgataruiti.  Baker,  and  E.  vitrea.  Baker, 
possess  affinities,  on  the  one  hand,  with  E.  obtiqua  and  £. 
SUberiana,  while  on  the  other  hand  they  show  affinity  with  what 
may  be  termed  the  Peppermint  group,  consisting  of  B.  fattigata, 
Deane  A  Maiden,  E.  mgnang,  F.v.M.,  E.  amygdaltna,  Labill., 
and  E.  tiimt,  Schauer,  which  are  connected  in  a  number  of  ways. 

E.  OBLiquA,  L'Herit. 
Head  of    the  Gwydir,  Leichhardt,  1843.     In  leaf  only,  but 
there  is  no  doubt  as  to  the  identity  of  the  plant. 

E.  vinr.ATA,  -Sieb.,  vur.  altior,  Deane  A  Maiden 

E.  ortad'.s.  Baker  (these  Proceedings,  1900,  p.  596),  is  this 
vuriety.  Precisely  the  same  form  occurs  in  Tasmania  and 
Victoria.  At  an  elevation  of  about  1,000  feet  in  Tasmania  it 
comraonlj'  occurs  with  bark  smooth  from  the  base  and  with 
all  degrees  of  fibrous  bark.  In  E.  oriar/es.  Baker,  the  fruits 
are  ,  immature,  and  those  from  Victoria  and  Tasmania  pass 
through  a  precisely  similar  stage. 

E.  MuKLLKRi.^sA,  Howitt;  these  Proceedings.  189H,  figs.  9-11  .)f 
PI.  XXX.,  under  E.  pifiilarix;  1899,  p.  460. 
We  have  already  stated  our  opinion  that  E.  dexlropiiim,  Baker, 
18  this  species.  We  find  that  E.  lievopi nen,  Baker  (these  Proceed- 
ings. 1898,  p.  414),  is  specifically  identical  with  E.  dfati-opi-iea, 
and  consequently  with  E.  MitellTiaria. 
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Mr.  Jesse  Gregson  has  sent  us  the  species  from  Warrah,  Grefit 
Northern  Line.  It  also  occurs  in  the  Tenterfield  district,  Great 
Dividing  Range,  and  we  have  now  traced  it  in  different  localities 
from  the  Queensland  to  the  Victorian  border.  How  far  west  it 
occurs  is  a  matter  for  enquiry.  It  is  the  E.  pilularisy  with  **rims 
rather  broad,"  of  Bentham,  and  has  commonly  been  confused 
with  that  species. 

We  have  received  from  Mr.  A.  H.  S.  Lucas  a  "  Stringybark  " 
from  the  Kanimbla  Valley,  March,  1900.  It  has  fruits  smaller 
than  those  of  the  type. 

E.  Mudleriana  extends  into  north-western  Victoria.  We  have 
received  from  Mr.  J.  G.  Luehmann  two  specimens  from  the^ 
Wimmera  which  were  formerly  referred  to  E.  capitellata, 

E.    HAMASTOMA,    Sm. 

We  draw  attention  to  a  shrubby  form  of  this  species,  only  2-3 
feet  high  as  seen,  from  Mount  Victoria.  The  fruits  are  in  heads 
(it  is  worthy  of  note  that  other  species,  «.^.,  eugenioides,  atellulaUi^ 
tend  to  assume  capitate-fruited  forms  in  cold  mountain  localities),, 
and  undoubtedly  a  very  extreme  form  of  var.  micrantha,  and  we 
propose  for  it  the  name  var.  montana. 

E.    SlEBERIANA,  F.V.M. 

Trees  called  (inter  cUia)  "Gum-topped  Stringybark,"  from  Lake 
Sorell,  Tasmania,  Mount  St.  Bernard  and  other  alpine  localities 
in  Victoria,  the  Mount  Kosciusko  Range  in  New  South  Wales, 
"Messmate,"  at  Mount  Baw  Baw,  Victoria,  and  widely  distri- 
buted in  alpine  situations  in  the  three  colonies,  were  in  years  gone 
by  labelled  by  Mueller  E.  ohliqiui  and  finally  E.  Sieberiana.  One 
of  us  recognised  the  tree  without  hesitation,  in  the  field,  as  E. 
Sieberiana  (Victorian  Naturalist,  1900,  p.  46,  vol.  xvii.),  and  there 
Is  no  doubt  as  to  the  correctness  of  this  view,  in  our  opinion.  The 
tree  has  recently  been  described  in  these  Proceedings  (1900,  p.  305) 
by  Mr.  R.  T.  Baker  as  E.  delegatensis,  which  we  think  regret- 
table.    Examination  of  E.  Sieberiana  in  the  field  over  large  areas 
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Bhowa  how  variable  this  species  in  as  regards  its  bark,  gUi 
-of  its  fruit  and  foliage,  shape  of  its  fruit,  and  thtDuess  and  oil- 
content  of  its  leaves. 

E.   FASCicuLosA,  F.v.M. 
This  is,  in  our  opinion,  E.  intertexta.  Baker  {these  Proceedings, 
1900,  p.  308). 

E,  B08ISTOASA,  F.V.M.;  these  Pn>ceedings,  1900,  p.  112. 

It  m  worthy  of  note  that  the  immature  fruits  of  this  apeciea 
have  a  marked  outer  rim  such  as  is  a  prominent  character  in  E. 
meUiodora. 

E.  CORDATA,  Labill. 

Rockley  Road,  near  Bathurat  (R.  H.Cambage;  February,  1 900), 

This  species  is  new  for  the  Colony,  having  hitherto  been  only 

recorded  from  Tasmania.     The  leaves  of   E.  cordata  are  more 

coriaceous   and    less   acute   than    those   of    E.    pulverulenta   of 

similar  age. 

E.  LONRiFoLiA,  Link  &  Otto. 

Raj-mond  Terrat*,  north  of  the  Hunter  River  (Augustus 
Rudder).      Thi.s  is  the  must  nortbfirly  locality  known  to  us. 

E.  GONioCALVX,  F.v.M. 

Tift,  New  England  (W.  Forsyth;  October,  1900). 

This  is  the  first  iiortliern  locality  i-eoorded  for  thi.s  species. 

E.  yuADRANUULATA,  Deauc  it  Maiden;  these  Proceedings,  1900, 
p.  1 10. 
"White  Box,"  Buddanoon  (J.  L.  Boormaii  ;  June,  1900). 
"  Extredinyly  tall  tives  growing  in  the  gorge  around  this  district 
to  the  depth  of  fnim  800-1,000  feet  from  the  level  of  tlie  surround- 
ing countiy:  80-100  feet  high,  stems  34  feel  in  iliamet^r;  Urk 
grey,  suberous,  slightly  ribboiiy  at  tips  of  l>ranches;  the  sap-wyod 
yclloiv,  centre    red,  darkening  with  age,    interlocked   in  grain; 
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fmits  tubular,  valves  decidedly  valvate,  arranged  (mostly)  in 
threes;  suckers  glaucous,  stems  round,  slightly  angled.  Used 
largely  for  sleepers  "  (Collector's  note). 

K    RBSINIFERA,  Sni. 

A. — Normal  or  small- fruited  J orm. 

We  have  this  form  as  far  south  as  Conjola,  near  Milton.  It  is 
not  rare  in  the  Sydney  district,  e.g.,  Hunter's  Hill,  Eastwood, 
Homsby,  Blaxland,  Homebush,  Cabramatta,  Bankstown,  Cook's 
River.  It  was  much  more  plentiful  in  this  district  at  one  time, 
but  it  has  been  largely  cut  out,  since  it  yields  one  of  the  most 
valuable  of  our  timbers.  Westerly  it  is  less  developed;  it  occurs 
at  least  as  far  as  Springwood,  Blue  Mountains  (form  with  sessile 
flowers)  It  attains  its  best  development  in  the  North  Coast 
district,  and  it  is  more  or  less  plentiful  from  Port  Jackson  to 
Queensland. 

From  the  Bargo  River,  Picton  district,  we  have  specimens  with 
very  narrow  leaves.  From  Cabramatta,  and  thence  northerly  to 
Bulladeelah,  and  thence  to  the  Tweed,  we  have  a  rather  common 
form  with  a  ver}'  long  subulate  operculum,  longer  even  than  that 
of  E.  tereticornis,  except  in  its  extreme  forms.  This  form  we 
observe  at  Maroochie  in  Queensland. 

From  near  Thirlmere  we  have  a  form  with  fruits  of  medium 
size,  hemispherical,  and  the  valves  but  little  exserted.  We  have 
a  smaller-fruited  form,  hemispherical,  and  the  valves  even  less 
exserted,  from  Auburn  and  Oatley,  both  in  the  Sydney  district, 
south  of  Port  Jackson. 

Specimens  from  Cabramatta  show  the  broadening  rim  as  large 
in  comparison,  considering  the  size  of  the  fruit,  as  it  is  in  some  of 
the  grandiflora  forms.  All  these  diflferences  amount  to  but  little, 
for  the  small-fruited  form  of  E.  resiuifera  is  really  very  constant. 

B.  — Large-fruited  forms. 

Much  more  variation  is  undoubtedly  presented  by  E.  resinifera 
in  its  large-fruited  than  in  its  small-fruited  forms. 
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1.— Var.  grandiflora,  Benth..  B.Pl.  iii.  246. 

Thia  vRriety  includes  E.  pnllila,  F.v.M.,and  E.spectabUi»,F  v 
and  a  iieries  of  closely  allied  forms  bearing  very  near  affinity  to 
Ji.  resinijera.     They  are  all  known  as  Mahogany,  and  have  ths  1 
wood  ftnd  bark  of  S,  reeini/era.     Some  of  th«  forms  are  described  J 
with  a  little  detail  r— 

(n)  Buds  ovoid  to  a  "  long  beak  and  gradually  tapering  "  (all    , 
wtnnecling  forms).     Fruit  about  7  lines  in  diameter,  with  rather 
hrutid,  raised  rim  and  exsert^d  valves. 

This  is  the  typical  var.  graadijloTa  referred  to  by  Bentham, 
ivho  points  out  its  probable  affinity  to  E.  pellila,  F.v.M..;  and 
Biiron  von  Mueller  has  (Eucalyptographia)  himself  merged  E 
/ifUila  in  E.  r^sinifera. 

Beside  Manly  (the  B.FI.  locality  for  this  variety),  it  occurs  m 
far  south  as  Conjola,  near  Milton  (W,  Heron),  and  Currawaag- 
Creek  (W.  Bauerlen),  which  are  the  most  southerly  localities 
hitherto  i-ecorded,  while  Springwood,  Blue  Mountains  (J.  H. 
Camfield),  with  narrower  rim  and  valves  lens  exserted,  is  the 
most  westerly  locality  known  to  us. 

(6)  Buds  not  seen.  Tery  broad  rim  round  fruit.  Fmlte  very 
large  {10  lines  diam.).  Ordinary  "  Forest  Mahogany"  bark  and 
timber.  "Mountain  Mahogany"  (Olney,  F.  R.),  Cooranbong;  also 
Wyong. 

Clarendon  Stuart's  No.  486,  Timbarra,  near  Tenterfield,  has  a 
fruit  precisely  similar  to  the  preceding,  though  smaller.  It  bears 
Mueller's  MS.  name  "  E.  Ttsinifera,  Sm.,  var.  brachycojy/i." 

2.—^ Var.  Kirtoniana,  var.nov, 

(Syn.  E.  Kirloniana,  F.v.M.,  in  Eucalyptographia,  Arts.  B. 
resini/era  and  E.  robusta;  E.  patentinervig,  R.  T.  Baker,  these 
Proceedings,  1899,  p.  602). 

Buds  all  with  a  long  beak  and  gradually  tapering.  Fruits 
about  5  lines  diameter.  Valves  usually  very  exserted.  Tendency 
to  conical  (when  dry),  but  also  subcylindrical.  Tendency  to 
twinning  in  the  fruits.     Rather  narrow  rim. 
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Illawarra  (Kirton) ;  Concord,  Parramatta  River  (Rev.  Dr. 
Woolls);  Cooranbong  (J.  Martin);  Bungwall  (A.  Rudder);  Port 
Macquarie  (G.  R  Brown);  Ballina  (W.  Bauerlen). 

In  1879  Mueller  wrote  of  this  tree  as  follows  (**  Eucalypto- 
graphia,"  under  E.  resinifera)  : — 

**  In  the  Illawarra  district  occurs  a  tree  which  attracted  great 
attention  in  India'*'  ...  It  was  there  considered  to  belong 
to  E.  resinifera.  It  differs,  however,  from  that  species  in  having 
the  leaves  of  equal  colour  on  both  sides  with  more  prominent 
veins,  the  intramarginal  veins  more  distant  from  the  edge;  thus 
in  venation,  as  also  in  odour  of  foliage  and  fruit,  the  tree  in 
question  approaches  E,  robusta,  but  its  fruit  is  certainly  similar 
to  that  of  E.  resinifera,  wanting,  however,  the  broadish  outer 
ring  around  its  orifice,  characteristic  of  the  typical  E.  resinifera^ 
while  the  lateral  veins  of  the  leaves  are  not  quite  so  transversely 
spreading  as  in  either.  If  really  specifically  distinct,  the  tree 
might  be  named  E.  Kirtoniana  in  honour  of  its  discoverer." 

In  1889  the  late  Rev.  Dr.  Woolls  first  drew  our  attention  to 
this  plant, — a  fine  tree  growing  at  Concord,  near  the  Parramatta 
River.  He  looked  upon  it  as  a  possible  hybrid  between  E.  resini- 
fera and  E.  rohusta.  The  fruits  are  sub-cylindrical  and  the  valves 
not  much  exserted  even  when  quite  ripe,  the  likeness  to  those  of 
E.  robusta  being  thus  evident.  Its  bark  is  harder  than  that  of 
normal  resinifera,  and  the  venation  precisely  that  of  E.  Kirtoniana 
and  patentinervin. 

In  1893  Mr.  W.  Bauerlen,  then,  as  now,  collector  to  the 
Technological  Museum,  specially  brought  the  same  form  from 
Ballina  under  the  notice  of  one  of  us  on  several  occasions.  We 
investigated  the  plant,  made  full  notes  in  regard  to  it,  and  then, 
as  now,  considered  it  a  form  of  E.  resinifera,  Mr.  R.  T.  Baker 
takes  a  different  view,  and  figures  and  describes  the  plant  under 
the  name  of   E.  paientinervis  (^ these  Proceedings,  1899,  p.  602). 

Mr.  Bauerlen  drew  attention  to  the  fact  that  the  Eucalypt  in 
question  did  not  agree  with  the  figure  of  E.  resinifera,  Sm.,  of 

*  It  is  also  cultivated  in  South  Australia. 
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the  "  Eacalyptographia,"  particnlftrly  in  the  vensitioa  uid  in  die 
•ntbera.  Of  the  venation  we  will  speak  pmiently;  tbe  idea  that 
the  antherti  are  diasimilar  is  founded  on  a  miBappreheiiaion.  He 
said,  "  In  every  respect  I  think  it  approaches  nearer  to  B,  rudiM," — 
a  view,  we  observe,  which  is  to  some  eKtent  adopted  by  Mr.  Baker. 
We  consider  this  soggested  affinity  to  £.  rudia  ingenious,  but 
oDDecessary.  Mr.  Biiuerten  also  drew  attention  to  the  fact  that 
the  oil-dots  in  his  specimen  are  not  "  largely  pellucid.''  Oar 
notes,  however,  made  when  the  leaves  were  qnite  freah,  state 
"  oil-dote  very  copious,  translnoent; "  the  matter  is  of  seoondaiiy 
importance.  We  have  a  note  in  regard  to  Mr.  Bjinerlen's 
specimen,  "  timber  and  bark  agree  well  with  S.  rotini/bv." 
This  tree  came  from  a  dry  eaody  hill  near  the  aea-ahore,  an 
onnsnal  situation  for  the  species;  it  is  not  a,  matter  f<a  surprise 
that  it  b  aberrant. 

The  fruit-rim,  while  often  flat,  is  not  always  so,  being  eometitnet 
domed,  connecting  it,  in  this  respect,  with  other  forms  <tf  S. 
minifera. 

Mr.  Banerlen's  principal  point  was  in  regard  to  the  venation 
of  the  leaves,  and  his  specimens  certainly  do  differ  in  this  respect 
from  those  of  some  specimens  of  E.  reginifera.  But  on  looking 
at  the  matter  a  little  closer,  we  find  that  this  point  has  already 
been  brought  under  notice  by  Mueller  in  regard  to  E.  Kirtmtiaiui. 
Then,  again,  it  iit  a  mistake  to  suppose  that  the  fine  transverse 
veining  we  are  accustomed  to  look  for  in  E.  regini/era  is  an 
invariable  cliaracteristic  of  that  species.  In  leaves  of  the  follow- 
ing, for  example,  the  venation  is  not  in  any  way  different  from 
the  so-called  Kirloninna  ur  iiateiitinervig  : — 

1.  £.  resiiiifera,  Cabramatta. 

2.  A  very  amall-fruited  Tesinifura  from  Auburn,  near  Parra- 
matta. 

3.  A  specimen  of  E.  reginifera.  No.  10,  from  the  Port  Stephens 
district  (A.  Rudder). 

4.  A  large-fruited  E.  reginifera  from  Springwood. 

Leaves  of  these  specimens  absolutely  match  the  terflttcornis-ljke 


BT    HENRY   DEANS    AND   J.    H.    MAIDEN.  131 

that  of  normal  resinifera.  The  transition  is  as  absolute  in  regard 
to  venation  as  it  is  in  regard  to  fruits  or  opercula.  The  long 
operculum  of  the  variety  is  equalled  and  even  exceeded  by  some 
specimens  belonging  to  normal  resinifera.  The  specimens  from 
the  Richmond  to  the  Hawkesbury  are  absolutely  identical,  the 
niawarra  and  Parramatta  River  specimens  exhibiting  a  little 
difference  from  Mr.  Baker's  figure,  as  already  indicated. 

The  fruits  of  this  variety  occasionally  show  twinning,  which  is 
unusual  in  Eucalypts.  We  have  specimens  from  normal  resini/era 
from  the  Sydney  district  which  also  show  twinning,  and  in  shape 
are  simply  reduced  models  of  those  in  Mr.  Baker's  figure. 

Mr.  Rudder's  Bung  wall  specimens  were  sent  to  one  of  us  in 
1894,  and  our  re-examination  of  the  plant,  and  correspondence 
with  Mr.  Rudder  at  the  time,  convinced  us  that  it  could  not  be 
separated  from  E.  resinifera.  The  Rev.  Dr.  Woolls  labelled 
similar  specimens  from  Mr.  Rudder  E.  resinifera,  var.  These 
specimens  from  Mr.  Rudder  and  Mr.  Bauerlen's  Ballina  specimens 
are  Mr.  Baker's  types  of  E.  patentinervia. 

E.  PUNCTATA,  DC;  these  Proceedings,  1900,  p.  113. 

We  offer  some  notes  on  this  species,  which  is  undoubtedly  very 
close  to  E,  resini/era 

1. — formal  or  small-fruited /orm. 

This  is  one  of  the  species  on  which  one  does  not  often  observe 
young  suckers.  The  leaves  are  ovate  and  the  stems  quadrangular 
in  the  young  state. 

Following  are  some  notes  on  E.  punctata,  but  although  we  have 
endeavoured  to  classify  them  into  three  forms  for  convenience 
there  is  no  real  difference  between  them,  as  they  are  all  easily 
run  into  each  other  : — 

(a).  Operculum  intermediate  between  blunt  form  and  the 
typical  resinifera.  Fruits  hemispherical  to  sub-cylindrical, 
diameter  3  or  4  lines;  valves  exserted.  Rim  between  calyx  and 
operculum  often  forming  a  sharply  defined  edge. 
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South  as  far  as  Goulbum  district;  north  to  the  RichmoDd 
River;  west  as  far  as  JenolaD  Caves,  Capertee,  and  Rylstone. 
In  the  northern  forms  the  rim  is  often  flatter,  i.e.,  less  domed; 
near  Mittagong  the  valves  are  unusually  well  eiserted,  but  there 
does  not  appear  to  be  much  variation. 

This  form  (except  perhaps  as  regards  the  fruits,  whose  valves 
are  quite  exaerted)  is  figured  by  Baron  von  Mueller  in  the 
Eucalyptographia,  and  it  is  very  near  the  type,  although  it  differs 
from  De  Candolle's  original  description  in  the  following  pointa, 
not  perhaps  of  much  importance  (note,  fruits  not  described) : — 

(a).  Lid  of  calyx  not  longer  than  the  cupula. 

We  have  a  small  specimen  of  Sieber's  No.  623  (on  which  DCs 
description  was  based)  before  us.  As  a  rule  the  lid  of  the  calyx 
is  a  little  longer  than  the  cupula  (calyx-tube),  but  not  much,  and 
it  varies.  -  It  is  a  small  form  of  £.  punctata. 

(6).  Nerve  [e.g.,  in  the  Wallsend  specimens)  sometimes  quite 
marginal. 

(2).  Blunt,  nearly  hemispherical  operculum,  and  largish  fruits. 
Very  thick,  leathery  leaves. 

Manly  BeiM-'li  (Swiunps).  In  these  specimens  the  valves  are 
not  much  exscrted.  We  have  precJKelyMrailar  specimens,  except 
that  the  iipei'fuium  is  very  pointed,  from  the  Woniora  River. 

(3).  Sub-cylindrical  fruits,  drying  green  (I).  Valves  scarcely 
exserCtd.     Ratlicr  long,  conical  operculum.     Cook'a  River. 

The  fruits  are  precisely  those  tigure<l  for  punctata  in  the 
Eucalyptograpliiii,  except  that  the  tops  of  those  in  the  figure  are 
hardly  so  convex,  and  the  valves  should  1»  .shown  more  convex. 
The  fruits  ligureil  are  not  ripe. 

Our  specimens  referred  to  above  satisfy  De  Candolle's  descrip- 
tion excellently,  except  in  one  little  point^ — the  operculum  is  a 
little  constricted  in  buds  fully  ripe.  Perhaps  the  original 
description  was  penned  fioni  buds  les.s  far  advanced. 
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2. — Large-fruited  forma, 

E,  punctatay  DC,  var.  grandiflora,  var.nov. 

Leaves  punctate.  Buds  all  ovoid.  Double  operculum.  Rim 
at  junction  of  calyx  and  operculum  very  sharp.  Calyx-tube 
usually  angled.  Fruits  7  to  8  lines  in  diameter;  valves  usually 
not  much  exserted. 

We  have  an  intermediate  form  (from  Wyee)  with  valves  well 
exserted. 

Shape  hemispherical,  or  nearly  so,  to  conoid.  Rather  broad 
rim.  Bark  and  timber  not  to  be  distinguished  from  that  of 
normal  punctata. 

This  large-fruited  form  is  well  marked,  and  well  worthy  of 
being  a  named  variety.  As  in  resinifera,  so  in  punctata,  there 
is  no  line  of  demarcation  between  the  normal  and  grandiflora 
forms,  the  transition  being  gradual. 

Comparing  this  with  the  normal  or  small-fruited  form,  Mr. 
Augustus  Rudder,  a  forester  of  considerable  experience,  writes 
in  the  AgrictUtural  Gazette : — **  This  is  one  of  two  trees  with  the 
same  vernacular  (Grey  Gum).  In  general  appearance,  to  the 
casual  observer,  the  trees  are  much  alike,  but  the  leaves  of  this 
are  rather  broader,  and  its  fruits  and  blossoms  are  very  much 
larger  than  those  of  the  other  variety,  and  the  trees  generally  are 
not  so  large,  and  are  more  limited  in  range  of  habitat,  and,  as  a 
rule,  do  not  approach  so  near  to  the  coast,  though  I  have  seen  it 
at  Raymond  Terrace,  and  near  the  beach  at  Charlotte  Bay  and 
Wallis  Lake  in  this  district;  the  two  trees  often  grow  together. 
I  have  mostly  observed  it  on  the  lower  ranges  in  the  counties  of 
Gloucester  and  Durham.  The  timber  is  red  in  colour,  is  hard, 
and  very  lasting,  and  is  well  suited  in  the  round,  for  heavy  tim- 
bers in  bridges  and  culverts." 

We  have  collected  it  within  the  range  stated.  Hitherto  this 
form  has  only  been  found  north  of  Port  Jackson. 

This  tree  has  been  frequently  confused  with  the  grandiflora 
form  of  E.  resinifera,  where  herbarium  specimens  only  are 
available;  in  the  forest  the  two  trees  could  not  be  confused  for  a 
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moment,  their  bark  immediately  distinguishing  them.  The 
smooth  bark  often  of  a  yellow  ochre  or  pale  brown  colonr;  hence 
might  be  called  "Brown-barked  Gum."  It  is  known  in  tha 
Mndgee  district  as  "Slaty  Gum,"  as  well  as  "Black  Boi,"  both 
descriptive  namea  for  certain  trees..  The  buds  also  are  verj 
different,  those  of  the  variety  of  punctata  being  ovoid,*  and  the 
rim  very  sharp,  with  frequently  a  double  operculum,  those  of  the 
variety  of  resinijera  being  conical  and  even  rostrate. 

The  fruits  of  the  variety  of  reginifmra  have  the  valves  mora 
exserted,  and  they  sometimes  have  a  tendency  to  be  conicftl. 

E.  TERHINALIB,  F.V.M. 

Warialda  (H.  Deane;  May,  1900).  The  most  easteriy  locaUty 
in  the  colony  from  which  we  have  obtained  this  species.  Fruits 
very  large. 

E.  GuNNii,  Hook,  f.;  these  Proceedings,  1889,  p.  464. 

We  will  allude  at  length  to  this  species  in  our  remarks  nnder 
E.  vimiiudis.     We  add  some  notes  on  E.  Gunnti. 

Hooker,  the  author  of  the  species,  speaks  of  it  <FI.  Taa)  as 
"  a  very  comnion,  but  singularly  varial)le  small  tree,"  No  species 
of  Eucalyptus  known  to  us  is  mure  variable;  we  will  endeavour 
to  make  clear  some  iif  the  lariouK  forms  it  assumes. 

Considerable  confusion  has  arisen  in  regard  to  E.  Gunnii  and 
E.  SfiMrtiawt  in  early  sendings  from  Australia  and  Tasmania,  as 
some  fonns  in  bud  only  are  extremely  difficult  to  discriminate. 

The  confusion  has  even  extended  to  viminalis  (see  remarks  on 
p.  137  «). 

There  need  Ije  no  further  necessity  for  confusion  if  the 
synonymy  given  in  this  paper  (the  outcome,  in  part,  of  personal 
examinations  of  the  Melbourne  and  principal  European  herbaria) 
l>e  noted. 

We  would  invite  attention  t-o  a  tree,  "Hickory"  (Lockhart 
Morton),  from  Twofold  Bay.     "  One  of  the  largest  trees  of  these 
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parts  "  is  E,  Gunnii.  Bentham's  label  is  E.  viminaliSf  var.,  and 
it  has  been  variously  labelled  by  eminent  botanists  vimincUis, 
saligna,  Gunnii^  and  Stuartiana,  an  excellent  commentary  on  the 
difficulty  of  dealing  with  some  species  of  Eucalyptus  when  only 
imperfect  material  (as  in  this  case)  is  available. 

Broad  suckers,  usually  (perhaps  always)  more  or  less  glaucous. 
In  dried  specimens  this  glaucous  appearance  often  disappears. 

E.  Gunnii  is  one  of  the  most  widely  diffused  species.  It  is 
very  abundant  in  Tasmania,  Victoria  and  New  South  Wales,  and 
by  no  means  rare  in  South  Australia  and  Queensland,  though  we 
cannot  yet  state  to  what  extent  it  is  diffused  in  those  two  colonies. 
The  "  Yellow  Gum  "  of  St.  Vincent's  Gulf,  South  Australia,  we 
believe  to  be  a  form  of  E.  Gunnii.  In  our  own  colony,  amongst 
other  localities,  it  is  common  at  Mount  Victoria,  is  widely  diffused 
in  New  England,  the  buds  being  often  ovoid,  often  very  multi- 
flowered,  and  the  venation  very  marked.  We  have  specimens 
collected  on  the  Gwydir  by  Leichhardt,  with  very  broad  leaves, 
and  Mrs.  Hodgkinson  (Herb.  Melb.)  collected  it  on  the  Richmond 
River. 

In  our  opinion  the  species  includes  the  following  more  or  less 
marked  varieties : — 

1.  Var.  glatica  (syn.  E.  Perriniana,  F.v.M.). 

2.  Var.  acervula  (syn.  E.  acervula,  Miq. ;  E.  paludosa,  Baker). 

3.  Var.  ovata  (syn.  E.  avata,  Labill.  partly;  E.  camphora^  Baker). 
There  may  be  other  forms  of  the  species. 

K  Gunnii,  Hook,  f.,  var.  glauca,  Deane  &  Maiden;  these  Pro- 
ceedings, 1899,  p.  464. 

This  is  identical  with  E.  Perriniana,  F.v.M.,  which  is  really  a 
"  very  luxuriant  young  growth  of  E.  Gunnii  that  maintains  the 
juvenile  foliage  till  many  (12-15)  feet  high,  bearing  flowers  in  the 
upper  axils;  from  this  the  leaves  become  alternate  and  all  mem- 
bers typically  E.  Gunnii.  It  is  most  interesting  that  in  the  young 
state  it  is  indistinguishable  from  E.  pulverulenta  "  (Rod way). 
E,  Perriniana  was  named  from  Tasmanian  plants,  and  we  are 
indebted  to  Mr.  L.  Rod  way  for  an  excellent  series. 


E,  Gcssii,   Hook,  f.,  var.  acervula,  var.oov. 

(Syn.  E.  aeervula,  Miq.;  also  B.  pi%iwioaa.  Baker,  these  Pro- 
ce«ding8,  1899,  p.  464*. 

This  ia  E.  acfrt'tda,  Miij.,  aucoi-ding  to  specimeiia  in  European 
herbaria  Wo  have  fouud  it  as  far  ourth  as  Hill  Top.  It  wae 
called  "Yellow  Gum"  on  a  label  by  the  late  Rev.  Dr.  WooUji 
over  40  years  ago.  It  has  a  yellowish  sap-wood,  and  the  bu(L« 
and  general  cast  of  the  fuHage  are  often  yellow.  It  is  bW  called 
"  Creek  Oum."  "  Yellow  Gum  "  is  the  dtatrict  name  (Qoulbum 
to  Moss  Yale)  for  rubida  alao. 

E.  Gdnnii,  Hook,  f.,  var,  ovat*,  var.nov. 

(Syn,  E.  ovala.  Labil!.  partly;  £.  paludoxn.  Baker). 

There  is  a  form  of  B.  GuniiH  found  in  Tasmania,  Victoria  aniJ 
NewSouth  Wales,  usually  incold  and  low-lying  ait  uations.  It  in  nut 
n  large  tree,  and  i><  usually  known  as  "Swamp  Gum"  and  "Flooded 
Gum,"  but  also  as  "Broad-leaved  Sally."  The  leaves  are  of  ten 
broad,  and  sometimes  mucronate.  Typica!  and  conical-fruited 
Ounnii  from  both  Tasmania  and  Victoria  are,  however,  not  rarely 
mucronate  also.  The  operculum  in  often  beaked,  and  the  fruitn 
are  small,  conoid,  and  with  very  exserted  valves.  There  exiat«, 
however,  an  absolutely  complete  series  of  specimens  of  B,  Gunnii 
fruits  from  hemi^ipherical  to  conical,  and  with  sunken  calves  to 
those  extremely  protruded.  We  have  had  these  extreme  forma 
under  observation  for  many  years,  and' continue  to  hold  the 
opinion  that  it  is  impossible  to  separate  them  from  E.  Gunnii. 
Mr.  R.  T.  Baker  has  figured  and  described  an  extreme  form 
(which  we  have  for  many  years  noted  in  MS.  as  E.  Gunnii, 
Form  3)  in  these  Proceedings  (1899,  p.  298)  under  the  name  of 
E.  eamphom,  and  further  field  experience  only  establishes  oar 
conviction  that  it  is  but  a  variety  of  E.  Gunnii.  The  tree  is  very 
common  in  North-Eastern  Victoria,  and  was  always  labelled 
"  E.  Gunnii "  by  Mueller. 

We  have  E.  Gunnii  from  the  Jenolan  Caves,  with  typical  fruite 
and  leaves  even  l.roa.lfr  tliaii  those  of   Mr.  Baker-,  <■,«»,/''■•>'■«. 
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It  is  identical  with  the  E.  ovata,  Labill.,  of  European  herbaria. 
lAbillardi^re*8  figure  is  very  crude,  but  the  specimens  preserved 
are  identical  with  Mr.  Baker's  E.  camphora,  or  one  of  the  many 
forms  connecting  it  with  E.  acervula,  Miq.,  (Mr.  Baker's  E. 
pdudosa). 

E.  viMiNALis,  Labill. 

The  typical  tree  is  usually  called  "  Manna  Gum,"  but  often 
"  White  Gum."  Peduncles  three-flowered.  Bark  smooth,  deci- 
duous, hanging  in  strips.  Leaves  of  suckers  narrow,  opposite, 
glabrous.  The  species  is,  however,  very  variable,  as  we  will 
indicate  in  detail. 

Seedling  leaves. — Usually  they  are  narrow,  but  they  vary  a  good 
J*^.;n  ui'^TA  anri  JextuTC,  bccomlng  almost  coriaceous  in  some 

11? — \r^a\Tcm  wft  jiake  a 


CORRIGENDUM. 


^•ge  136,  line  13— For  E  r^.  ^ 

^'  ^-  P^^udosa,  read  E  camphora. 


It  must,  uowo*«^*,  ^^  _. 
It  18  comparative  as  regards  the  usual  narrow  sucker-leaves  ut  x^, 
^mneUis,  and  that  it  is  far  from  approximating  to  broad  suckers, 
*•«■,  those  in  which  length  and  breadth  tend  to  become  equal. 

Mature  leaves. — The  strictly  opposite  character  of  the  seed- 
hng  leaves  sometimes  extends  even  to  the  mature  foliage.  We 
have  seen  leaves  taken  from  the  tops  of  trees  growing  near  Mel- 
bourne by  Mr.  J.  G.  Luehmann  still  strictly  opposite. 

In  this  species  width,  length,  texture  and  shininess  are  no 
absolute  criterion,  as  they  all  vary.  See  notes  on  "buds."  The 
foliage  of  typical  viminalis  is  precisely  similar  to  that  of  the 
maltiflowered  group. 


Pedieels. — Pedicels  short  (B-Fl.).  They,however,  vary  in  length 
in  many  localities. 

Bu.'U. — In  Kew  Suuth.Waleij  specimens  the  buds  are  ueukUy 
very  smooth  and  xhining  (B.Fl,).  The  word§  "  smootli  and 
shiniiig"  apply  best  to  the  huda  of  certain  fonas  of  E.  Gumtii 
that  Bentham  int^luded  under  vimtJuUit,  liut  ahininesn  is  so 
absolute  criterion. 

Opercidum. — "  Conical  or  hemispherical,  blaut  or  sharp,  as  long 
a,s  the  calyx"  (Hookor'«  Fl.  Taa.).  Obtune  or  conical,  not  much 
1on((er  than  the  calyx<tube  (B.Fl.).  The  shape  varies  within 
very  wide  limits.  The  ovoid-budded  forms  have  the  opercula 
rounded,  sometimes  nearly  hemiaphorical ;  others  are  conical 
and  even  beaked.  In  Northern  New  South  Wales,  for  example, 
the  operculum  varies  from  ovoid  to  very  pointed;  this  latter  forni 
is  found  in  the  northern  portion  and  in  Victoria  and  Tasmania. 
Tiie  beaked  operculum  is  found  in  the  three- flowered  and  tnulti- 
flowered  Keries. 

Following  are  notes  on  two  specimens  with  beaked  or  very  long 
operculii : — 

(a)  A  specimen  from  .Snowy  River  in  Herb.  Melb.  in  Uueller'a 
handwriting  "£.  riminalin,  Labill.,  var.  jifdicfUarii,  Mueller." 
Slightly  glaucous ;  multifiowered.  (This  is  Mr.  Baker's  E. 
Smitkii), 

(b)  Also  from  the  Snowy  River,  labelled  by  Mueller  "  B. 
vimiiialit,  Labill.,  var.  rhynclweorya,  Ferd.  Mueller  {rhytiohoa,  a 
Iteakj  and  with  the  addition,  "Regarded  byBentham  as  arariety 
o£  E.  tereticomis"  (a  mistake  readily  made  with  specimens  only 
in  leaf  and  bud).     Three-flowered;  slightly  glaucous. 

E.  viminali$  ojlen  multifiowered. 

"  Peduncles  bearing    three,    rarely  four  or    duxv 

tiowers.  Australian  specimens  have  often  more  than 

three  flowers  on  each  peduncle  "  I  Hooker's  Fl.  Tas.).     We  have 

a  nnmlwr  of  multiflowered  specimens  from  Tasmania. 

"Pedunclea  slmrt,  axillary  or  lateral,  bearing  in  some  specimena, 
pecially  northern  ones,  always  3  flowers  on  short  pedicels,  i 
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others  6  to  8  flowers  more  distinctly  pedicellate  "  (B.Fl.  iii.  239). 

"The  species  varies  very  much  in  the  size  and  number  of  the 
flowers,  and  the  shape  of  the  operculum.  In  the  original  Tas- 
manian  form,  common  also  in  Victoria,  the  peduncles  are  mostly 
3-flowered,  although  occasionally  many-flowered  specimens  occur  ** 
{»6.,  p.  240). 

E.  tnanniferaj  Moodie,  MSS.,  in  Trans.  Med.  Bot.  Soc.  iii.,  24 
(Walpers,  Repert.  ii.,  163)  **4-6  floris."  This  is  stated  by 
Bentham  to  be  ^.  tnminalis. 

E.  persici/olia^  Lodd.,  (Bot.  Cab.  t.  501)  referred  by  Bentham 
to  E.  viminalis,  is  multiflowered. 

Howitt's  "  typical  form  of  E.  viminalis "  ("  Eucalypts  of 
Gippsland,''  Trans.  R.  Soc.  Vict,  ii.,  Part  i.  p.  97,  pi.  15,  figs.  23-31), 
includes  a  form  with  5  flowers. 

**  Umbels  generally  three-flowered  "  (Mueller,  Eucalyptographia). 

**  E,  viminalis  rarius  4-7  floris  "  (Fragm.  ii.  64). 

We  have  Hartmann's  specimens  No.  511  from  the  Condamine, 
Queensland,  before  us.  They  absolutely  match  many  Victorian 
viminalis  specimens,  except  that  they  are  multiflowered.  Mueller 
labelled  them  viminalut,  and  Bentham  concurred.  The  species 
in  Northern  New  South  Wales  and  Queensland  is  usually,  but 
not  always,  multiflowered. 

At  Lidsdale  we  found  trees  of  the  true  "  Manna  or  Weeping 
White  Gum,"  flowers  mostly  in  threes  but  up  to  7's;  and  in  the 
Eanimbla  Valley  (road  to  Tx)wther)  with  flowers  in  4's. 

We  have  often  amused  ourselves  in  searching  for  4's  and  even 
for  5*8  in  trees  that  appeared  to  have  the  inflorescence  entirely  in 
3*8,  and  usually  found  them,  if  sufficient  patience  be  exercised. 
The  variety  known  as  pedicellaris  is  normally  multiflowered,  but 
the  number  of  flowers  varies. 

It  is  often  convenient  in  practice  to  divide  the  species  into 
those  which  have  the  flowers  in  threes  and  those  which  have  them 
in  more  than  three.  We  have  multiflowered  specimens  from 
every  colony  in  which  the  species  is  found. 

The  word  muUi/lora  may  be  used  as  a  convenient  term  to 
describe  the  forms  of  viminalis  (othei'wise  closely  related  to  the 
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Manna  Oum),  which  have  the  flowers  in  more  tiian  three  (as  well 
as  in  threes). 

E.  viminalig  has  been  sent  to  us  with  red  flowers  from  Ml. 
Wilson  by  Mr.  Jesse  Oregaon. 

FmiU. — "  Fruit-rim  no',  very  convex  and  often  flat.  In  th« 
New  South  Wales  Bpecimeiis  the  flowers  and  fruite  are  uaaally 
small"  (B.FI.).  The  size  and  shape  of  the  fruits  vary  a  good 
deal.  We  have  some  quite  small  onKi  from  Tasmania,  and  the 
largest  ones  we  have  ever  seen  are  from  Northern  New  South 
Wales.  From  that  part  of  the  colony  we  have  also  obtaineid 
some  smaller  than  the  average,  and  some  with  valves  ppotmding 
further  than  we  have  seen  from  any  other  locality.  Sometimes 
they  are  nearly  hemispherical;  others  are  longer  in  proportion  to 
the  width. 

linrk  ~ —  .  .  "  With  a  rough  persistent  bark,  at  least  on  tbfi 
trunk  and  main  branches,  that  of  the  smaller  branches  often 
smooth  and  deciduoas,  and  sometimes  the  whole  described  u 
deciduous."  .  .  .  "In  New  South  Wales  specitneus  the  bark 
sometimes  said  to  lie  quit«  smooth,  probaVtly  when  tlie  rousfh  hark 
has  been  shed"  (B.FI.  iii.,  339,  240). 

"  Bark  much  persistent  on  the  stem  and  sometimes  also  on  the 
main  branches,  outside  rather  dark  coloured,  wrinkled  and  rough, 
comparatively  solid  in  texture,  though  somewhat  fragile;  (hroogh 
secession  leaving  the  younger  bark  outside  smooth  and  whitiab- 
grey  or  almost  white,  giving  off  externally,  when  rubbed,  a 
flour-like  bloom,  as  does  also  the  bark  of  E.  rrrfuaca"  (Eucalvpto- 
graphia). 

"  Bark  rather  .solid,  extensively  deciduous"  (Mueller,  Key  Vic- 
torian Plants). 

■'  E.  viminalix  at  Wando  Vale  locally  called  Blackbutt;  bu-k 
very  rugged  and  persistent  up  to  the  small  branches"  (A.  W, 
Howitt). 

Some  specimens  from  the  Grampians,  Victoria,  bear,  in 
^Iiielier's  handwriting,  the  words  "  Rough  bark,  not  fibrous  baric" 

'Che  last  two  specimens  are  multiflowered.  and  are  identical 
.   Bakers  E.  SmUhi, 
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The  typical  E.  virainalis^  as  we  know  it  in  New  South  Wales, 
is  a  **  Ribbony  Gum."  The  ribbons  are  best  seen  on  wet,  windy 
days;  they  then  flatten  out  and  are  seen  to  be  of  great  length,, 
like  streamers  or  pennants.  In  Tasmania  (the  species  was  de- 
scribed from  Tasmanian  specimens),  Victoria  and  Southern  New 
South  Wales,  the  hark  is,  however,  often  very  rough.  We  have 
both  in  Southern  and  Western  New  South  Wales  and  Southern 
Victoria  seen  the  whole  trunk  encased  in  hard,  black  bark,  giving 
the  tree,  at  first  sight,  almost  the  appearance  of  an  Ironbark. 
Mr.  Baker's  E,  Smithii  is  a  rough-barked  tree  of  this  kind.  It 
must  be  distinctly  understood  that  multiflowered  viminalia  has 
not  always  a  rough  bark,  «.y.,  the  "  White  Gum  "  of  Beilsdown 
Creek  and  other  parts  of  New  England  and  South  Queensland. 

The  lower  part  of  the  stem  of  viminalis  has  hard,  black  bark. 
In  var.  pedtcellaris  the  bark  is  higher  up  the  stem  than  usual. 
E.  9aligna  is  another  species  in  which  the  height  of  the  rough 
bark  varies. 

Timber. —  "Said  to  be  durable"  (A.  W.  Howitt,  of  a  rough- 
barked  Wando  Vale  specimen;.  We  have  for  some  years  heard 
a  favourable  report  of  a  timber  in  Southern  New  South  Wales 
from  the  same  locality  as  Mr.  Baker's  E.  Smiihiiy  and  identical 
with  it.  We  invito  attention  to  the  observations,  by  one  of  us, 
as  to  the  durability  of  E.  mniinalis  timber  in  the  Dorrigo  Forest 
Reserve  (Agric.  Gaz.  N.S.W.  v.  612,  1894).  The  timber  of  E, 
viminaHs  is  usually  so  inferior  that  it  will  surprise  many  people 
to  hear  it  spoken  of  in  terms  of  praise;  at  the  same  time  the  best 
of  it  is  far  from  being  a  first-class  timber.  We  require  further 
evidence  in  regard  to  its  quality. 

Varieties. 

Var.  1.    E.  viMiNALis,  Labill.,  var.  pbdicellaris,  F.v.M.  (ined.). 

Mr.  R.  T.  Baker  has  described  a  species  (these  Proceedings, 
1898,  p.  292),  under  the  name  of  E,  Smithii  which,  in  our  opinion, 
is  simply  a  variety  of  E.  vimincdis  with  6-8  flowers  and  longish 
pedicels.  It  is  the  E.  viminalis  var.  pedicellarisy  F.v.M.,  of  Herb. 
Melb.     It  has  rough  bark  at  butt,  and  notes  in  regard  to  it  will 
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be  foand  under  "  Bark  "  (»upra,  p.  140).  It  has  narrow  sucken 
like  Dormal  viminaiU. 

At  Ben  Bullen  there  is  a  clump  of  trees  growing  in  a  low-lying 
situation.  The  timber,  bark,  foliage  and  habit  are  identical,  with 
the  exception  that  the  rough  bark  of  \Br.  pedieeUarit  is  further 
up  the  Bt«m  than  is  the  case  with  the  viminalu  alongside  ;  it  ii, 
of  course,  multiflowered.  The  trees  are  all  2-3  feet  in  diameter, 
and  as  regards  the  rough  bark,  it  varies  from  three  feet  to  ten 
feet  up  the  butt  in  normal  viminalU,  and  from  12  or  15  feet  up 
to  the  first  fork  and  even  beyond  in  var.  pedieeUarit.  The  most 
careful  examination  fails  to  show  any  difference  in  the  texture  of 
the  rough  bark  of    S.  viminalis  and  its  variety  pedicdlaris. 

Mr.  Smith  has  shown  that  the  leaves  of  this  variety  are  much 
richer  in  eucalyptol  than  those  of  the  normal  form. 

Var.  2.     E.  vmiiTALis,   var.   Babubbleni,  var.nov.  (syn.    B. 
Baenerleni,  F.v.M,  (Victorian  Naturalist,  October,  1890). 

This  plant  is,  in  our  opinion,  a  large-fruitad  form  of  E.  oimtit- 
alit.  The  seedling  leaves  partake  of  the  character  of  those  of 
normal  viminalig.  The  leaves  in  no  way  differ  from  those  of  S. 
viniinalis.  The  operculum  shows  a  peculiar  shrunken  appear- 
ance, more  often  noticed  in  K  Ginudithan  in  KvimiiiilU  The 
caly.t  iLt  its  junctiiin  with  the  operculum  expands  to  form  a  rim; 
this  is,  however,  >i,  cliuractcr  whii;h  is  but  an  exaggeration  of 
what  is  sumetiinos  si't^n  in  normal  rimiiialiii.  The  fruits  are  very 
lurno  imii  in  thri'f's.      We  it'tain  the  name  Baeuerleni  for  this 

Amid.'it  all  tlie  variations  o\istin;{  in  E  fijninalis,  it  soenis, 
piirhiips,  iiiexppilicrit  to  iniikc  an  adilitioiial  variety  of  the  follow- 
ing, but  wt-  drjiw  iittfintioii  tii  a  very  n am iw- leaved  (nearly  linear) 
form.  It  inehuit-.s  (1)  CliH-cniJon  Stuart's  No.  129;  "bark  very 
snirMjtIi  and  white';  New  England;  venation  well  marked;  buds 
pointi;ii;  in  tlinti-s  and  t'ours  in  our  specimens,  named  viminaOi 
by  BiTitham.  ['I)  "Silver-top"';  bark  jXTsi  stent  to  20-30feet  up; 
sniwth  bark  bhiisli;  .Mountain  Top,  Nimitybelle  (W.  Bauerlen); 
flowers  in  threes.     (3j  Similar  to  (2)  e.xcept  that  the  veins  of  (3) 
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Summary. 

E.  vimiJialis,  Labill. 
Three-flotvered : — 

a.  With  large  fruits  :  var.  B<ieuerleni  [E,  Btieuerlenif  F.v.M.) 
Multvflotoered : — 

b.  Generally  with   long  pedicels  and  very  rough  bark :  var. 

pedicellariSf  F.v.M   {E.  Smithii,  Baker). 

c.  Form  with  linear  leaves  for  which  we  propose  no  variety 

name. 

£.    GUNNII    AND   E.    VIMINALIS. 

With  all  the  varying  formn  of  these  two  species,  they  fall 
naturally  into  two  series,  those  with  broad  suckers  {E.  Gunnii) 
and  those  with  narrow  suckers  (E,  viminalis).  It  is  quite  true 
that  the  width  of  the  suckers  varies  in  some  forms,  but  never  to 
such  an  extent  as  to  render  it  really  doubtful  to  what  species  a 
given  form  belongs. 

E,  vimiiialisy  E.  Gunnii  and  its  varieties  may  all  have  ribbony, 
scaly,  and  even  hard  black  bark  (in  exceptional  cases)  up  to  first 
fork  and  beyond.  In  the  present  state  of  our  knowledge  we  are 
unable  to  discriminate  between  the  various  kinds  of  timbers 
belonging  to  the  two  species. 

The  affinity  of  E,  viminalis,  Labill.,  is  undoubtedly  very  close 
with  E,  Gunnii,  Hook.  f.  We  go  so  far  as  to  say  that  in  the 
present  state  of  our  knowledge,  unless  fruits  or  suckers  be 
available,  it  is  not  always  possible  to  say  whether  a  certain  tree 
is  E  viminalis  or  E.  Gunnii,  This  more  particularly  applies  to 
certain  trees  in  Western  and  Northern  New  South  Wales,  at 
great  distances  from  the  home  of  the  typical  forms. 

But  while  indicating  that  in  our  opinion  there  is  no  absolute 
line  of  demarcation  between  E.  viminalis  and  E.  Gunnii,  we 
would  observe  that  it  can  be  said  of  many  other  species  of 
Eucalyptus  that  they  are  closely  related  to  congeners.  E.  vimi- 
nalis and  E.  Gunnii  both  include  large  numbers  of  trees  with 
smooth  bark;  the  fruits  of  the  former  are  often  in  more  than 
threes;  those  of  E.  Gunnii  are  usually  more  than  three.     The 
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Mr.  Maiden  exhibited  numerouB  herbarium  specimens  in  illoi- 
tration  of  the  papers  contributed  by  Messrs.  Betche,  Deane  uid 
himself. 

Mr.  R.  T.  Baker  exhibited  an  aboriginal  stone  axe  reputed  to 
have  been  found  at  a  depth  of  25  feet  while  sluicing  for  gidd  li 
the  head  of  Tnmberumba  Creek.  The  epecimen  is  a  large  tBi 
very  fine  one,  of  modem  pattern  and  without  fuiy  indication  iJutt 
high  antiquity  can  be  claimed  for  it.  It  has  been  preseated  by 
the  finder,  Mr.  Heinecke,  to  the  Albury  Museum. 

Mr.  R.  Oreig  Smith  exhibited  a  series  of  cultures  and  speci- 
mens  in  illustration  of  his  papers. 

Mr.  Froggatt  exhibited  specimens  of  remarkable  galL)  on  Myill 
(Acacia  pendnla)  from  Tamworth,  due  to  the  attacks  of  a  specin 
of  Thripa. 

On  the  invitation  of  the  President,  Mr.  Coleman  PhilUpa,  ■ 
visitor,  addressed  the  Meeting  on  the  subject  of  rabbit  extemtiiM- 
tion.  The  speaker,  a  resident  of  South  Wairarapa,  New  Zealand, 
explained  that  in  his  district  rabbits  were  successfully  kept  in  check 

by  the  operation  of  introduced  natural  enemies  (ferrets,  stoatH, 
and  weasels),  and  the  spread  of  diseases  (bladder- worm,  liver-rot, 
scab,  and  lice}.*  Trapping,  fumigation  with  bisulphide  of  carbon, 
or  reliance  solely  upon  poisoning  or  wire-netting,  he  considered  to 
be  altogether  wrong.  He  advocated  in  preference  those  measures 
which  had  been  successfully  tried  in  New  Zealand;  and  at  the  same 
time  he  expressed  his  astonishment  that  in  Australia  anything 
like  organised  oilbrt  of  the  right  kind  in  dealing  with  so  impor- 
tant a  matter  seemed  conspicuously  absent. 

Discussion  followed. 


*  The  ^peftker's  views  are  expliiined  ni  length  in  Tiaas.  N.  Zealand  Inst. 
Vols.  xii.  p.  429.  iind  iiii.  p.  30».  Also  in  the  Progresa  Report,  &c.,  of  the 
Bo;al  CommiasLon  oE  Inquiry  into  Schemes  [or  Extermination  of  Babbits  in 
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WEDNESDAY,  MAY  29th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in 
the  linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  May  29th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  <fec..  President,  in  the  Chair. 


Messrs.  J.  H.  Campbbll,  Royal  Mint,  Sydney;  Albx. 
BoBTHWicK,  Botany  Road,  Alexandria;  Hbnrt  Gullett, 
Wahroonga;  and  H.  L.  Kbstbvbn,  Australian  Museum,  Sydney, 
were  elected  Members  of  the  Society. 


DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricultural 
Journal  Vol.  viii.  Part  5  (May,  1901).  From  the  Secretary  for 
Agriculture. 

Royal  Society  of  Queensland,  Brisbane — Proceedings.  Vol.  xvi. 
(1900).     From  the  Society, 

Australian  Museum,  Sydney — Report  of  the  Trustees  for  the 
Year  1899.     From  the  Trustees. 

Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xii.  Part  5  (May,  1901). 
From  the  Hon.  the  Minister  for  Mines  and  Agriculture. 

Royal  Anthropological  Society  of  Australasia,  Sydney — Science 
of  Man.  VoLiv.  n.8.  Nos.  3-4  (April-May,  1901).  From  the 
Society. 

Australasian  Journal  of  Pharmacy,  Melbourne.  Vol.  xvi.  No. 
185  (May,  1901).     From  the  Editor. 


1 48  DONATIONS, 
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THE  NATURE  OF  THE  BACTEROIDS  OF  THE  LEGU- 
MINOUS NODULE  AND  THE  CULTURE  OF 
RiUZOBWM  LBGUMISOSAHUM. 


Bt  K  Gbeiq  Smith,  M.Sc.,  Maclbav 
THB  Socirrv. 


J.ICTBRIULOGIST    1 


In  a  recent  publication*  L.  Hiltner  tii-icuEdes  ib«  view^i  uf 
Stulw-r  with  regard  t«  thrn>tiir(i  of  the  iMctemidsuf  the  nodulM 
at  the  LryvmiiMmit,  The  ^nomlly  nccepird  Ti«w  is  that  the 
htict«irMdE»  of  ihft  uudule  are  de^nerate  or  involution  forms  of 
Rhxsobinm  liiffuminomtrum.  Stutwr  u>as)de»i  that  tbey  represent 
»  higher  and  not  a  kiwnr  typo  ot  j^iwtJi,  and  lo  this  Hiltner 
n^lies  that  he  cannot  s**  whv  they  sbuuki  be  wi  considered.  Hi* 
o«ti  view  is  that  the  liaoterwidf^  are  ^implT  enlarged  bacteria. 

In  a  former  papert  I  showed  that  the  branching  forms  were 
really  simple  eells  contained  in  a  branching  c^aule.  This  is  the 
case  both  with  the  organisms  in  artificial  culture  and  in  the  root 
nodules.  One  has  only  to  extract  the  colouring  matt«r 
fn>m  the  capsule  after  siaining  a  bacterial  film  to  iiee  the 
simple  ceiN  within.  There  is  no  reason  to  soppoee  that  tbe  y  or 
the  Y  ftinn  is  either  degenerate  or  specialised:  tbey  are  simply 
single  cells  contained  in  the  bulky  mother  capsule  from  which  the 
daughter  ivUs  are  unalJe  to  esca^ie  until  they  hare  increased  in 
size  and  becvtme  strvviger  or  until  the  capsular  envdope  has 
become  dissolved  either  partially  or  wholly  by  ibc  doids  of  the 
plant  tissue. 


•  HUuwt.  i.>oi«:W«i  Ut  Batt.  u.  Ah*,  tv  :IT3. 
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We  have  to  remember  that  Prazmowski  saw  that  the  infecting 
thread  contained  rod-like  cells,  and  that  Maria  Dawson  while 
corroborating  this  noted  that  the  gelatinous  membrane  (capsule) 
of  the  tube  either  became  dissolved,  whereby  the  rods  were 
liberated,  or  the  cells  budded  off  Dematium-like.  There  is  no 
reason  to  suppose  that  the  same  thing  does  not  occur  with  the 
baeteroids;  it  is  as  unnecessary  to  suppose  that  the  branching 
infecting  thread  is  of  a  nature  different  to  the  branching  bae- 
teroids as  that  the  cells  in  a  chain  of  bacilli  differ  from  a  single 
isolated  cell  of  the  same  species.  The  y  form  of  Rhizobium  differs 
from  the  Y  form  only  in  the  age  of  the  daughter  cells.  In  the  y 
form  one  or  both  of  the  daughter  cells  are  immature  (buds),  while 
in  the  Y  form  they  are  mature  (rods)  and  ready  to  escape  from 
the  enclosing  membrane.  There  should  never  have  been  any 
question  of  degeneration  or  of  specialisation :  they  are  simply 
normal  cells.  Beijerinck  has  shown  that  the  nature  of  the  capsule 
can  be  altered  at  will  in  artificial  media,  and  that  forms  precisely 
similar  to  those  seen  in  the  nodule  can  be  obtained  in  artificial 
culture.  The  condition  necessary  for  this  appears  to  be  the 
presence  in  the  faintly  acid  culture  fluid  of  potassium  phosphate 
and  a  thin  layer  of  fluid  in  the  culture  flasks. 

They  and  Y  bacteroidal  forms  are  always  observed  in  the  young 
cultures  in  artificial  media :  in  old  cultures  only  the  rod  forms 
are  present.  This  is  the  case  not  only  with  the  nodule-former, 
but  also,  according  to  Sewerin  and  corroborated  by  the  writer, 
with  Sfycohacterium  denitrijicaiis^  an  organism  that  produces 
similar  branching  forms  in  young  (24  hours)  cultures.  This  is  in 
itself  enough  to  negative  the  idea  that  these  are  degeneration 
forms,  and,  as  I  have  pointed  out,  the  specialisation  hypothesis  is 
unnecessary. 

As  for  Hiltner's  view  that  the  baeteroids  are  large  bacteria,  it 
Is  quite  possible,  but  it  is  not  always  so,  as  in  working  with  the 
lupin  baeteroids  I  have  seen  little  difference  in  size  between  the 
cells  contained  within  the  bulky  capsule  and  the  cells  obtained 
in  artificial  culture.  Bacteria  undoubtedly  differ  in  size  accord- 
ing to  the  media  in  which  they  are  cultivated,  and,  as  I  have 
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showD,  Bac.  megatherium  occurs  in  the  aoid  fluid  of  the  nodnkB 
Himilar  in  size  to  that  originally  observed  by  De  Bary. 

In  a  Scandinavian  publication  abstracted  in  the  Expeiimentd 
Station  Record,  xi ,  1013,  L.  Hiltner,  after  summorisitig  prevkxi* 
inventigatiouH  relative  to  the  fixation  of  atmospherio  mtrogen, 
says  that  the  nodule  organisms  are  true  parasites  and  secrete 
peculiar  substances  that  cause  the  root  hairs  to  shrivel  up,  "Tba 
injurious  influence  of  the  secretory  products  disappears  when  tiie 
tubercles  attain  their  final  development,  but  since  these  prodnots 
continue  to  form  inside  the  mature  tubercle  the  suppOBititHi  is 
that  they  are  immediately  converted  into  substances  barmlesB  to 
the  plant.  Such  a  conversion  takes  place  with  the  co-operation 
of  the  host  plant  by  supplying  the  organism  with  a  part  of  the 
nutritive  sub-stances  produced  by  the  plant.  This  is  further 
corroborated  by  the  fact  that  from  legumes  and  alders  bacteria 
can  be  grown  only  in  nutrient  media  containing  extracts  frcHU 
the  roots  of  leguminous  or  alder  plants.  The  exclusive  preference 
which  is  shown  by  Bacilhis  radicicola  to  leguminous  plants  t«nda 
to  prove  that  the  Leguminoste  alone  are  capable  of  producing  the 
substances  necessary  fur  bacteria,  the  nature  of  which  is  being 
investigated."  Although  infusions  of  leguminous  plants  are 
conmiouly  empliived  for  the  culturi'  of  the  organisms  that  frequent 
thtr  root  ncxlulo!^,  it  must  not  be  assume<l  from  this  that  the  plant 
«xtnu-l  is  absolutely  iiece-'sarv  for  the  growth.  The  bacteriologist 
employs  mediii  which  he  considers  will  be  liest  suited  to  the 
^'rowth  of  the  particular  organism.  For  this  reason  extract  of 
meat  is  used  for  the  l)acteriii  that  are  parasitic  in  animals,  whey 
is  used  for  milk  Iwwteria,  beer  or  yeast  extract  for  the  saccharo' 
mycett's,  and  so  on.  But  mast  of  the  Ijocteria  parasitic  in  animals 
will  ;iro"-  in  media  devoid  of  meat  extract,  and  milk  bacteria  in 
media  ciintaining  no  milk.  It  is  true  that  the  nodule-formera 
are  not  found  in  plants  other  than  the  Leguniinon^f,  but  we  are 
no  moi-e  entitled  to  assume  from  this  that  leguminous  plants 
contain  substances  absolutely  necessary  for  the  growth  of  Shizo- 
liiuHi  than  tiiat  the  tissues  of  man  alone  contain  substances  that 
ikre  absolutely  necessary  for  the  growth  of  BacC.  typhi,    Vibrio 
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choUrcte,  &c.     In  fact,  as  I  pointed  out  in  the  paper  already 
quoted,  "  Extract  of  lupins  or  other  leguminous  plant  does  not 
seem  a  necessity  for  the  culture  media.     Grass  will  do  quite  as 
well,  and  for  that  matter  the  plant  extract  might  be  left  out 
entirely."      Fairly   luxuriant    cultures   were   obtained    upon   a 
gelatine   medium  containing  glucose   and   inorganic  salts,  and 
since  that  time  I  have  cultivated  the  organism  upon  a  medium 
containing  faintly  acid  agar  (2  %),  glucose  (2  %)  and  inorganic 
salts  (CaClo  and  KHg  POJ  nearly   neutralised    with   KOH.* 
On  the  latter  medium  there  is  no  nitrogen  except  that  which  may 
be  present  as  impurity  in  the  washed  agar,  the  glucose  or  the  tap- 
water.     I  have  also  grown  the  organism  in  an  agar-free  fluid 
medium  prepared  exactly  as  the  agar  medium.      Such  a  fluid 
after  inoculation  becomes  turbid  and  forms  a  slight  sediment  of 
organisms  together  with  a  bulky  zoogloea  cloud  or  sedimentary 
film. 

The  apparent  growth  in  this  very  poor  medium  led  to  the  belief 
that  fixation  of  nitrogen  might  have  occurred,  but  this  was  dis- 
pelled when  the  experimental  flasks  holding  250  c.c.  of  culture 
fluid  were  found  to  contain  exactly  the  same  amount  of  nitrogen 
(0'6  milligrm. )  as  was  contained  in  control  flasks. 


*  The  method  of  preparing  the  faintly  acid  medium  is  described  in  these 
Proeeedings,  1899,  Part  4,  p.  663. 


ON   ONE   OF  THE   SO-CALLED   HONEYSUCKLES  OF 
LORD  HOWE  ISLAND. 

Bv  J.  H.  Maidbn,  Botanic  Gardbns,  Stdket. 

Profesaor  Radlkofer,  of  Munich,  described  a  plant  in  Sitzungt- 
herichte  der  Konigl.  bai/r.  Akad.  1878,  p.  326,  from  imperfect 
material  (male  flowers  only)  collected  by  Fullagar,  as  Atalayt 


Later  on  he  described  the  same  plant  from  more  perfect 
material  received  from  my  predecessor,  Mr.  Charles  Moore,  u 
Ouioa  eoriacea  in  his  "  Monographiie  generis  Serjaniee  Supple- 
mentum"  {Abhandl.  der  K.  bayr.  Akad.  1886,  p.  60). 

Already  at  that  time  Professor  Radlkofer  regarded  it  as 
identical  with  Cupania  anacardioiden,  F.v.M.,  {not  A.  Rich,),  in 
Fragm.  ix.,  91,  1875,  collected  by  Full  agar.  Hemsley  apparently 
(iveriooked  thi^  in  his  "Flora  of  Ix)rd  Howe  Island  "  (Ann.  Sol. 
X.,  234,  1896),  and  mpntions  Ciij,n,iia  aaacardioidet,  F.v.M..  and 
Afalayii  coridMi  as  different  plants.  The  Nepheliiim  (Cupania) 
x/'/nii/laiica  mentioned  liy  llomsley  in  the  same  work  as  from 
T^ird  Howe  Island,  is  evidcntiv  only  ii  fruiting  specimen  of  OiUoo 


Tate  (ifacJetui  Mrmoi-h'I  VoJumr,  220)  mentions  Cupania 
a/tacnrdioidfs.  Rich.,  (should  bf  F.v.iM),  and  XrphcUum  Kemi- 
fflairmm,  F.v.M.,  (a  slip  of  tlie  pen)  for  "a  plant  allied  to  JV. 
tPMi^lattrum." 

See  also  my  paper.  "Observations  on  tlie  Vej;etation  i.f  Lord 
Howe  Island,"  in  these  Piweedings,  1H9M,  in  which,  at  p.  126, 
I  deseril>e  a  Cupania  under  the  name  C  lloieeana. 

After  examining  the  evidence  and  such  specimens  as  are  avail- 
able to  me  (Lord  Howe  .specimens  lalx;]led  Atalaya  or  Ouoia 
r.,n..,;:.  \,y  Pi'of.  Ka<llk,ifer  an-  not  in  the  Melbourne  herUrium, 
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nor  were  they  at  the  time  I  read  my  former  paper),  it  appears  to 
me  that  there  is  only  one  Cupania  (so-called)  on  Lord  Howe 
Island,  and  following  is  its  synonymy  : — 

Atalaya  coriaceoy  Radlkofer  (supra).     This  was  altered,  when 

fruits  were  found,  to 
Ghiioa  coriacea,  Radlkofer  (supra), 
Cupania  anacardioides,  F.v.M.,  non  A.  Rich.  (1875). 
Nephelium  semiglaucum,  Tate,  non  F.v.M.  (supra), 
Cupania  Howeana,  Maiden,  Proc,  Linn.  Soc.  N,S,W.^  1898. 

To  Prof.  Radlkofer,  therefore,  belongs  the  credit  of  first 
describing  this  plant,  but  what  name  it  should  bear  is  not  so 
clear,  and  will  depend  on  th^  extent  to  which  botanists  follow 
this  eminent  man  in  dealing  with  the  Order.  Following  are  some 
of  the  changes  in  the  nomenclature  of  our  New  South  Wales 
genera  and  species  which  Radlkofer  proposes,  and  as  these  changes 
were  not  adopted  by  fiaron  von  Mueller  there  can  be  no  harm  in 
our  further  considering  the  subject  before  such  radical  changes 
are  made : — 

54.  Alectryon,  Gsertn. 

connafus,  Radlk.  (Nephelium  connatinn,  F.v.M.). 
subdenfafus,  Radlk.  (JV!  subdenfatum,  F.v.M.). 
tomentosus,  Radlk.  (iV\  tome7ito8um,  F.v.M.). 
subcinereus,  Radlk.  (N.  leiocarpum,  F.v.M.). 

76.  GuoiA,  Cav. 

semiglauca^  Radlk.  (Cupania  semiglauca^  F.v.M.). 
coriacea,  Radlk.  (Atalaya  coriacea,  Radlk.). 

77.  CuPANioPSis,  Radlk. 

anacardioides,  Radlk.  (Cupania  auacardioides,  A.  Rich.). 
serrata,  Radlk.  (^Cupania  serrata^  F.v.M.). 

84.  Sarcopteryx,  Radlk. 

stipitata^  Radlk.  (liatonia  stipitata,  Benth.). 

85.  Jaoera,  Blums 

pseudorrhus,  Radlk.  (Cupania  pseudorrhus,  A,  Rich.). 


H 
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H 

TcEOiiiMA,  Rodlk. 

■ 

tentuv,  Radlk.  (lialonia  leiinx,  Benth.). 

H 

Elattostachvs,  Radlk. 

^1 

xi/lorarpn,  Radlk.  {Gupaitia  x^loearpa,  A.  Cuim.) 

H 

nfrrotij,  Radlk.  (Ctpania  nttrimxa,  F.v.M.). 

H 

Ahytbra,  Blume 

■ 

dicaricala.  F.v.M.  &R(wiIk.  (AV;)Aeii«;n  Beekleri,  BeDth.) 

^L 

M  ISC  HO  CARPUS,  Blum  I! 

E 

pyrifonnit,  Radlk.  {liatontu  pi/i-ifonnin,  Benth.). 
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REVISIOiV  OF  THE  GENUS  PAROTSIS. 

Bt  Rbv.  T.  Blackburn,  B.A.,  Corresponding  Member. 

Part  VI. 

[Treating  of  the  species  forftiing  Groups  i.,  ii.  and  v.,  as  characterised  in 

P.L.8.N.S.W.  1896,  p.  638.] 

In  this  (the  concluding)  part  of  my  Revision  of  the  genus 
Paropsis  I  propose  to  deal  with  the  groups  which  in  my  tabula- 
tion of  groups  (P.L.S.N.S.W.  1890.  p.  638)  are  numbered  i.,  ii. 
and  V.  I  find,  however,  as  a  result  of  studying  the  very  large 
number  of  species  that  have  come  into  my  hands  since  I  drew  up 
that  tabulation,  that  the  distinctness  of  Groups  ii.  and  v.  cannot 
be  maintained.  Dr.  Chapuis  based  his  classification  of  Paropsis 
entirely  on  the  sculpture  of  the  elytra,  and  consequently  grouped 
together  in  his  first  aggregate  species  that  differed  inter  se  in  the 
structure  of  the  prothorax,  in  my  opinion  a  much  more  important 
character,  and  divided  the  genus  thus : — 

1.  Species  having  the  elytral  punctures  without  linear  arrange- 
ment 

2.  Species  having  the  elytral  punctures  partially  linear. 

3.  Species  having  the  elytral  punctures  wholly  linear  and  in  10 
rows. 

4.  Species  having  the  elytral  punctures  wholly  linear  and  in 
more  numerous  rows. 

This  classification  involved  the  intermingling,  in  two  of 
Chapuis'  aggregates,  of  species  having  the  prothorax  normal 
laterally  and  species  having  the  prothorax  sinuous  and  mucronate 
laterally;  and  I  proposed  to  amend  that  flaw  by  regarding  the 
structure  of  the  prothorax  as  the  primary  character  for  classitica- 
tion,  which   involved   removing  certain  species  from   the   first 
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•gigngjftW.  Tbae  BpecieA,  iM>wever,  conid  not  be  placed  in  any 
of  Clwpai*'  Mhrr  aKgre^ates,  and  1  proposed  to  farm  than  into  a 
Mpanto  •f(grrg»l«  to  stand  oh  No  ii.  Ainoog  Uie  species  sub- 
teqauitiy  broo^t  under  my  notice,  however,  are  several  wWdi 
»o  deetdedly  link  lo  ihi»  newly  formed  aggregaie  that  whiri  I 
Iw**  ckllcd  tlie  fifth  (aiid  wliich  Cliapuis  oalled  the  i^cood)  group 
M  to  require  the  charnctfro  of  the  former  to  be  altered  in  order 
to  admit  inlo  it  my  Gnnp  v.  (Chapnis'  Groap  ii.)-  In  my 
fonuer  taltnlalton  of  the  Uroapit  of  Paropsig  I  altered  Chapuis' 
claMiBcalinn  otherwise  by  traneposing  the  poeition  of  its  Groups 
iii,  and  iv.  and  also  regarded  its  two  sohdivisions  of  its  Group 
\v.  M  primary  divisions  of  the  geniii^.  To  these  alterations  I 
adhere,  and  therefore  my  tabulation  of  the  Groups  of  Parojm$ 
will  Mtand  B«  follows:  — 


A.  SldBH  □[  iha  prolhorax  mnerooaU  in  fmat.  or  uduoos  about 

the  mldJle,  or  both Group  i. 

AA.  8i<le>  ul  (he  prothorai  eTeoif  archeil. 

'D.  Punaturation  u(  the  elytra  noo-sermte,  or  onlj  partially 
iwrlntc  tbrou(;h  thv  presence  of  uiipuDctui«d  longito- 

illnal  vpsiCdB Omnp  ii. 

BB.  EJTtra  eeriate  panctolate  in  abont  30  rows. 

C.  Klytra  venucose Group  iii 

CC.  Eljtra  non-verrucoBe Group  iv. 

tBTJB.  Eljtra  Beriate-punclulate  in  10  rowp Group  v, 

Tn  the  former  parts  of  this  scries  of  memoirs  I  have  dealt  witli 
OroupK  iii.,  iv,  and  v.  (the  last  being  there  called  Group  vi.,  oa 
explained  above),  which  contain  by  far  the  larger  part  of  the 
species  of  the  genus.  I  now  offer  a  memoir  completing  the  work, 
und  begin  with 

Group  i. 

The  character  by  which  thia  aggregate  is  distinguishable  from 

all  the  rest  is  the  peculiar  shape  of  the  prothorax,  the  lateral 

outline  of  which  is  not  evenly  arched  {as  it  is  in  the  other  groups), 

•  Thia  aggregate  comptiseB  Groups  ii.  and  v.  of  mj  former  tahnlation 
(l.i<-.  HI.). 
t  This  aggregate  atanda  as  Group  vi.  in  oi;  former  tabulation  (loc  dt). 
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but  departs  from  that  form  by  either  (a)  having  its  apex  mucron- 
ate,  or  (6)  having  a  notch  or  arcuate  concavity  about  its  middle, 
or  (c)  having  both  the  above  characters.  There  are  a  few  species 
in  which  this  prothoracic  peculiarity  is  very  feeble,  the  unevenness 
of  lateral  outline  being  only  a  slight  median  sinuosity,  and  those 
species  are  very  closely  allied  to  some  of  the  species  in  Group  ii. 
But  in  an  enormous  genus  such  as  Paropsis  subdivision  is  impos- 
sible unless  some  character  be  applied  with  a  rigour  that  more  or 
less  runs  counter  to  natural  order  in  separating  species  that 
apart  from  that  character  might  be  placed  side  by  side.  I 
believe  that  the  system  and  subdivision  I  have  adopted  will  be 
found  to  traverse  obvious  affinities  less  frequently  than  any  other 
system  that  could  be  suggested. 

In  this  present  Group  there  is  only  one  species  in  which  the 
sculpture  of  the  elytra  approaches  the  type  of  regular  seriate  punc- 
turation,  viz.,  P,  asperay  Chp., — which  its  author  placed  in  his 
fourth  "jGroupe,"  my  third — where  (the  form  of  its  prothorax 
being  disregarded)  it  certainly  seems  more  at  home;  but  as  the 
apical  angles  of  its  prothorax  are  very  strongly  mucronate  it  must 
be  a  highly  isolated  species  wherever  placed. 

The  species  of  this  group  are  insects  of  firm  texture  and  non- 
metallic  colouring,  most  of  them  of  comparatively  large  size  and 
less  liable  to  change  colour  after  death  than  are  the  members  of 
some  other  groups.  Many  of  the  species  are  very  closely  allied, 
inter  se,  but  on  the  whole  distinguishable  by  more  definite 
characters  than  are  those  of  the  more  numerous  groups.  The  diffi- 
culty of  identifying  the  insects  referred  to  in  published  descrip- 
tions is,  however,  very  great,  as  there  is  scarcely  a  species  known 
to  me  in  which  the  colours  are  not  variable  to  the  utmost  extent, 
and  in  the  majority  of  the  existing  descriptions  colour  is  treated 
as  a  prominent  character. 

The  only  colour-character  on  which  I  have  ventured  to  place 
any  confident  reliance  is  the  colour  of  the  under  surface.  In  some 
species  the  under  surface  is  of  a  deep  shining  black  which  varies 
by  being  interspersed  with  clearly  contrasted  yellow.     In  the  rest 

of  the  species  the  under  surface  is  red-testaceous  or  brown,  vary- 
11 
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ing  into  dark  pioeous,  but  even  in  the  darkest  examples  nhadiag 
tiff  into  dark  colours  without  sharply  deflnfd  lines  of  separation. 
I  have  thp  good  fortune  to  possesa  the  types  of  some  of  Chapuis' 
itpecies,  and  examples  nampid  by  that  author  of  otlier  species,  M 
well  OS  a  aeriea  of  »pecimeu«  named  by  Mr.  MaMt«ra  after  (.-iireful 
uoraparison  with  Harsham's  types.  Of  several  otlier  species  1 
have  examples  taken  in  the  enact  localities  specified  by  their 
authors,  which  enable  tolerably  confident  identification  evea 
where  the  description  withuut  such  assistance  is  of  too  loose  a 
character. 

Most  of  the  species  of  this  group  have  smooth  pustules  or 
verrucuj  on  their  elytra,  and  in  many  of  thera  these  ijuaRi-tuberciea 
form  a  pattern.  Where  this  is  the  cose  I  find  the  nature  of  the 
pattern  extremely  constant  and  a  valuable  specific  character.  It 
must  be  noted,  however,  that  the  coloum  of  the  pattern  ars 
variable,  the  quasi- tubercles  forming  it  being  usually  of  lighter 
tone  than  the  ground  colour  and  therefore  being  very  conspicuous, 
but  in  some  examples  the  tubercles  are  of  the  same  colour  as  the 
dorm,  and  in  that  case  (being  very  slightly  ele%ated)  need  looking 
for.  The  nuasi-tubercles  that  I  find  to  be,  in  the  species  having 
a  pattern,  constant  (specifically)  in  si/e  and  position  are  four,  viz., 
on  each  elytron  one  just  within  and  below  the  humeral  calluB,  tuad 
one  on  the  disc  behind  the  middle.  For  the  sake  of  couvanience  I 
have  called  these  faintly  elevated  quasi-tubercles,  in  the  following 
tabulation  and  descriptions,  the  subhumeral  and  postmediao 
blotches. 

In  the  Journal  of  Entomology  for  Dec.  1864,  Mr.  J.  S.  Baly 
published  the  first  part  of  a  study  of  the  species  of  Paropgig  in 
his  collection,  in  which  he  dealt  with  those  that  would  fall  into 
ray  Groups  i.  and  ii,,  of  which  he  described  12  na  new  and  re- 
described  8.  His  descriptions  are  good  ones,  and  there  ia  not 
much  difficulty  in  identifying  the  insects  on  which  tbey  were 
founded.  He,  however,  relies  largely  on  the  characters  of  the 
(ed«ayug,  an  internal  sexual  organ  which  in  moat  specimena  can 
only  be  examined  by  dissection,  for  determination  of  species;  and 
therefore     hi'j     diagnosis    can     lie    uaeil    ll» 
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specimens  can  be  spared  for  destruction.  Unfortunately  he  never 
published  a  second  part  of  his  work.  There  are  some  errors  in 
what  he  published  which  the  quasi- types  of  Marsham's  Paropses 
(referred  to  above)  have  enabled  me  to  detect  and  which  will  be 
found  noted  in  the  following  pages.  Of  the  20  species  described 
by  Baly,  seventeen  belong  to  my  Group  L,  and  the  other  thret  to 
my  Group  ii. 

The  species  not  distinguished  by  an  elytral  pattern  and  having 
their  prothoraz  similar  in  form  are  as  a  rule  closely  allied  inter 
se,  and  their  specific  difference  seems  to  consist  chiefly  in  their 
form  (more  or  less  elongate  or  more  or  less  convex)  and  their 
sculpture  (more  or  less  strong  or  more  or  less  close).  Such 
differences  are  not  easy  to  formulate  in  language  precise  enough 
to  be  useful  in  a  tabulation,  but  where  they  really  are  the  essen- 
tial differences  it  is  necessary  to  make  the  attempt  to  express 
them  clearly,  which  I  have  done  in  the  present  instance  by  com- 
paring the  degree  of  convexity,  (be,  with  the  same  in  some  other 
species,  choosing  as  the  standards  of  comparison  only  well-known 
and  more  or  less  common  species.  I  am,  of  course,  not  forgetful 
of  the  fact  that  differences  of  convexity  and  even  of  sculpture 
are  very  frequently  sexual,  and  therefore  when  T  characterise  a 
Paropsis  as  (e.g.)  more  or  less  convex  than  some  other  species,  I 
mean  **  more  or  less  convex  than  the  corresponding  sex  (the  male 
than  the  male,  the  female  than  the  female)  of  that  species." 

One  other  of  the  characters  that  I  have  relied  upon  in  group- 
ing the  species  of  this  aggregate  seem8  to  call  for  explanation.  I 
have  contrasted  two  types  of  elytral  puncturation  as  "acervate" 
and  **  evenly  spaced  or  nearly  so."  The  puncturation  which  I 
have  called  "acervate"  is  not  invariably  in  "clusters"  (strictly  so 
called),  but  in  some  species  runs  in  short  usually  oblique  lines, 
yet  in  such  fashion  that  the  interspaces  between  these  lines  of 
punctures  are  of  considerably  different  size;  while  the  punctura- 
tion that  I  have  called  *'  evenly  spaced  or  nearly  so  "  does  not, 
or  scarcely,  run  in  lines,  and  the  interspaces  of  the  punctures  are 
all  very  similar,  inter  »e. 

With  these  explanations  I  cherish  the  hope  that,   notwith- 
standing the  close  resemblance  of  these  species,  inter  ae,  it  will  be 
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practicable  to  identify  them  by  means  of  the  following  tabuIatS 
uid  descriptions. 

Tn  1877  Dr.  Chttpui*  (Ann.  Soc.  Ent.  Belg.j  published  ft 
Synopsis  of  the  species  of  Paropnit  (already  referred  to  in  preTioui 
parts  of  my  Revision)  in  which  he  enumerated  nnd  distributed 
amcmg  hia  four  "groupes,"  referred  to  above,  the  species  described 
by  former  authors;  and  he  added  descriptions  of  a,  number  of  new 
species.  In  that  Synopsis  be  attributed  to  liis  first  "groupe"  "21 
previously  named  species  (two  of  which,  Walsrhauar.i,  Bnly,  and 
/idvoguttata,  Baly,  cannot  stand  in  my  first  Group  od  account  of 
the  aides  of  their  prolhoras  being  evenly  arched),  and  dest-nbod 
six  new  species,  all  of  which  will  stand  in  my  first  Group. 

Fifty-eight  names  in  all  have  been  proposed  for  insects  that 
can  be  confidently  regarded  an  roembers  of  my  first  Group,  and 
also  five  of  Boisduval's  names  (crocata,  morbiUona,  miliariii,  ffranu- 
losa  and  rugulota)  may  paatihly  appertain  to  members  of  it,  but 
the  descriptions  are  so  insufijeient  that  they  must  be  treated  a« 
if  they  were  non-existent.  A  certain  number  of  the  fifty-four 
names  have  alreaily  b^en  relev'ftted  by  previous  authors  to  the 
category  of  synonyms,  but  as  this  has  been  in  some  instances 
done  incorrectly,  it  seems  dasirable  here  to  furnish  a  statement 
of  synonymy,  the  grounds  of  which  will  be  found  more  fully  set 
forth  where  necessary  in  the  following  pages  under  the  heading 
of  the  names  concerned. 
P.  tealacea.  Germ.  =  Wihoni,  Baly. 

sanguinipennia.  Germ.  =  reiicw/oio.  Marsh. 

atomaria.  Marsh.  =  CkarybdU,  Stil, 

consimilU,  Baly  =  lutea.  Marsh,  (not  previously  noted). 

Iu<«a(Baly,  iixc  Marsh.)  =  agrola,  Boisd.  (not  previously  noted). 

quadrimaeulala,  Marsh.  =  reticulata.  Marsh.,  var. 

dilaCala,  Er.,  and  incnnmta,  Er.,  represent  valid  species.  Mr. 
Baly  thought  them  probably  synonyms  of  aiomaria.  Marsh., 
and  reticulata.  Marsh. 

mgrola,  Boisd.,  represents  a  valid  species.  Mr,  Baly  thought 
it  a  synonym  of  latea,  Marsh. 
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Thus  there  remain  fifty-one  names  of  already  described  species 
which  appear  to  me  likely  to  stand  as  valid.  Of  these  I  believe 
that  I  have  before  me  examples  of  all  except  three,  viz.  (a)  P, 
formosa^  Chp.,  which  appears  to  be  a  very  remarkable  Paropais^ 
having  an  oblique  costa  on  the  hinder  part  of  the  elytra.  Its 
prothorax  is  described  as  bisinuate  laterally,  but  in  other  respects 
the  description  does  not  furnish  particulars  that  would  enable 
me  to  place  it  in  my  tabulation,  (b)  P.  Parryi^  Baly,  a  large 
species  believed  to  have  been  taken  in  tropical  Australia,  which 
is  probably  near  my  P,  Hygea^  but  seems  to  have  the  elytra 
sculptured  differently  from  the  elytra  of  that  species,  (c)  P,  pnn- 
therina,  Fauv.,  a  species  said  to  have  been  found  at  Sydney  and 
to  be  very  rare;  as  it  is  not  compared  with  any  other  species, 
there  is  much  difficulty  in  forming  any  clear  idea  of  it;  the  sides 
of  its  prothorax  are  described  as  strongly  sinuate  in  front  of  the 
middle,  and  I  cannot  find  any  definite  character  ascribed  to  it  by 
which  it  could  be  distinguished  from  P,  obaoleta,  Marsh.,  with  a 
strongly  coloured  specimen  of  which  the  markings  attributed  to 
P.  pantherina  agree  very  accurately,  but  it  seems  difficult  to 
believe  that  anyone  des.cribing  new  Paropaes  would  be  unac- 
quainted with* so  common  an  one  as  P.  obsoleta. 

In  the  following  pages  I  describe  twelve  new  species  belonging 
to  this  Group,  making  the  total  number  of  species  sixty-three, 
and  the  total  enumerated  in  the  tabulation  sixty: — 

A.  Apical  angles  of  prothorax  macronate,  its  sides 

otherwise  normal  (or  scarcely  sinuate). 
B.  Discal  sculpture  of  hinder  half  of  elytra  includes 
some  verrucse  or  elevated  interstices. 
C.  Under  surface  deep  black,  variegated  (if  at 
all)  with  sharply  limited  pale  colouring. 
D.  Elytra  feebly  convex  longitudinally,  fully 
twice  as  long  as  high  (viewed  from  the 
side). 
E.  Elytral   sculpture    but    little    enfeebled 

around  scutellum auguHa^  B\&ckh. 

EE.  Elytral     sculpture     much     enfeebled 
around  scutellum. 
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F.  ElfUaJ  puQctu ration  notably  oonrEer 
and  sparaer   than  in   P.  variolosa, 

0,   Prothorni  more  thtui  twice  as  wide 

oa  long JVonto,  Blaokb. 

OO.  Protborax  not  moie  than  twice  aa 

wide  BM  tong pumfana,  Biaafcb. 

FF.  Elytml  punctuiation  full;  as  fine  and 

close  M  in  F,  rarialola.  Marsh.    ...     debilUata,  Blaokb 
DD.  Elytra   strongly   convei   longitudinal!;, 
height  (viewed   (rom   side)   leas  than 

halt  length tatmaniea,  Bnly. 

CC.  Under  snrfaoe   test&ceous    or  brown,    not 
varjing  into  sharply  contrasted  ooloure. 
D.  Width   of  elytra   together  much   greater 
than  half  the  length  al  the  whole  insect. 
B.  Elytra  not  having  a  common  gibboiity 
about  the  middle  of  the  nattire. 
F.  Large   species   (about  6  lines  long  or 
mora)  with  discal  ponotnration  of 
elytra  acervate. 
Q,  Elytra  feebly  convex  longitudinally, 
in  ?  more  than  twice  na  long  as 
high  [riewed  from  the  aide). 
H.  Pronotum  moderately  punctured  * 

(much  as  that  of  P,  varioloia. 
Marsh.). 

I.  Puncturalion  of  elytra  about  as 

clOBe  At  in  P.  varialoia. 
J.  Prothorai  twice  and  one-half 
OS  wide  as  long. 
K.  Elytra    almost    devoid    of 

diecal  verrucB longicomit.  Black 

EE.  Elytra  with  very  numer- 
ous   strongly    defined 

discal  verruca. dilatata,  Er.  J'. 

JJ.  Prothoiax   not   more   than 

twice  as  wide  as  long „    Hygea,  Blackb. 

II.  PuQcturation     of    elytra    dis- 

tinctly less  close,  and  a  little 

coarser. odctna,  Blaokb. 

HH.  Pronotum  punctured  very  mnoh 

lees  claselj  than  in  coriQiajiii     angaiticaUU,  Bia 
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GG.  Elytra  strongly  convex  longitudin- 
ally (height,  viewed  from  side, 
not  less  than  half  length,  at  any 
rate  in  $). 
H.  Disoal  punctoration  of  elytra  very^ 
sparse  (more  so  than  in  P.  oh- 

Mleta,  Marsh.) c«rea,  Blackb. 

HH.  Discal  panotoration  of  elytra 

much  closer. 

L  Form  extremely  convex  longi- 

tadinally  (height  of  elytra  in 

$,   viewed    from   side,  §    of 

length) a^nw,  Blackb. 

n.  Form    distinctly   less    convex 
longitudinally. 
J.  Diso  of  elytra  studded  with 
unpunctured  more  or  less 
elevated    spaces    conspicu- 
ously larger  than  the  aver- 
age interstices  of  the  punc- 
tures. 
E.  Elytra  having  a  common 
subsutural  area    ahnost 

punctar^less aeievlata,  Chp. 

KE.  Elytra  having  a  common 
subsutural  area  finely 
but  very  distinctly  punc- 
tured   variolosa.  Marsh. 

JJ.  Spaces  on  disc  of  elytra  inter- 
rupting the  general  punc- 
turation  almost  wanting. 
E.  Greatest  heighth  of  elytra 
(viewed  from    the  side) 
notably  in  front  of  the 

middle Lownei,  BaXj  (7) 

EE.  Greatest  height  of  elytra 
(viewed  from  the  side) 

close  to  the  middle Wilsoni,  Baly . 

FF.  Discal  puncturation  of  elytra  evenly 
spaced  or  nearly  so;  if  not,  size 
notably  smaller  than  in  aggregate 
»»F." 


1 

m 

^BH 

1 
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G.  Hind  part  of  elytra  with  th»  puno- 
turalion  lost,  or  nearly  bo,  in  very 
doBa  even  grB-OuIosity, 
H.  Elytra  (at  lenst  in  J')  wider  [to- 
other] tban  long,  strongly  out- 

1 

turned  latorftlly. iiumtar 

u.  Blackb, 

HH.  Elytra    in    neither    sex    wider 

(togBthar)  Ihan  long,  less  out- 

turned  InteroUy  (nt  least  in 

^U 

J). 

^^HH 

1.  The  ruguloaity  oE  front  half  of 

^^^H 

elytra  consists  at  close  gran- 

^^^1 

ot  the  punctures. 

^^^1 

J.  Distal  pancturation  of  prono- 

^^^1 

tnm  strongly  aoervule. 

' 

K.  Greateel   height   of   elytra 

very  close  to  the  base incam 

flW,  Er. 

KK.  Greatest  height  of  elytra 

notmuch  in  front  of  the 

r 

KKK.  Greatest  height  of  elytra 

r 

ot     or     behind     the 

middle. Charybdit,  StU. 

13.  Diseal  punctnration  of  elytra 

not,  or  scarcely,  ocervate    dylrura,  Blackb. 
II.  Elytra  closely  studded  with  flat- 
tened   well -defined    vecrucn, 
notably  larger  in  front  hall 

than  granules Omphale,  Blaokb. 

GG.  Hind  part  of  elytra  with  rarrucffi 
or  granules  more  distant,  (ally 
exposing  the  punctures. 
H.  Thediaoalelytralirregularitiesare 
small  and  round  verraoEe  run- 
ning in  longitudinal  tows. 

I.  The    diacal    verruca  of    elytra 

numeions,   about  30   in   each 

longitudinal  row BovilU,  BUckb. 

II,  Discal  verroMB  of  elytra  much 

fewer,  scarcely   10    in    each 

longitudinal  row. ormWn,  Marsh. 
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HH.  The  discal  elytral  irregularitieB 

are  large,  irregular,  eoaroely 

raised  nnponctured  blotches..    Paphia,  Stal. 

BE.  Elytra   haying   a  common    gibbosity 

about  the  middle  of  the  sature. 

F.  The  gibbosity  moderate  in  the  female, 

scarcely  indicated  in  the  male dilatata,  Er.  (?) 

FF.  The  gibbosity  well  defined    in  the 

male,  very  strong  in  the  female....      gihhota^  Blackb. 
DD.  Width  of  elytra  together  scarcely  greater 

than  half  their  length atperaa^  Chp. 

66.  Hinder  half  of  elytra  not  having  yemicsB  or 
elevated  interstices. 
G.  Legs  with    sharply  defined    variegation    of 

yellow  and  black jMcttp^^,  Chp. 

GC.  Legs  devoid  of  sharply  defined  black  mark- 
ings. 
D.  The  entire  elytra  with    numerous   large 
smooth  spaces  which  are  on  the  front 

half  slightly  raised. Minima,  Blackb. 

DD.  The  elytra  without  large  unpunctured 
spaces. 
B.  Elytra  strongly  convex  longitudinally; 
height  (at  least  of  $ )  §  or  scarcely  less 
length,  viewed  from  side. 
F.  Pronotum  without  lateral  impression.    rufitariU,  Chp. 
FF.  Pronotum  having  a  well  defined  im- 
pression on  either  side  near  lateral 
margin. 
G.  Front    angles    of    prothoraz   quite 
strongly  mucronate  (t.«.,V lateral 
margin  deeply  sinuate  immediately 

behind  angle) Sospita^  Blackb. 

GG.  Front  angles    of    prothorax  very 
feebly  mucronate. 
H.  Front  angles  of  prothorax  strongly 
acute  and  produced  (resembling 

those  of  Paphia,  Stal. ) .* confusa,  Blackb. 

HH.  Front  angles  of  prothorax  con- 
siderably more  blunt Thyone,  Blackb. 

EE.  Elytra  much  less  convex  longitudinally    irrorata,  Chp. 
AA.  Prothorax  with  its  front  angles  mucronate  and 
also  its  sides  conspicuously  sinuate. 
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Pioeternuin  longitudinall;  concave. 
C.  Eljtranlth  iiniDoUi,usuiLU;elevated, blotches 
arrSinged  as  &  pattern. 
D.   Pi-onotum  bItoiikIj  irroeulftrlj  und  some- 
what   ruguloeely   pQDctured   <a[ter    the 

(oshioD  q(  Ffliculata.  Mursh.) ifpTota.  Boisd. 

DD.  Pronotum  not  both  stroagl;  and  irregu- 
larly punctured. 
E.  Etytrik  with  aji  evident  common  gibbosit; 
about  tbe  middle  of  the  suture. 
F.  Interval    between     the     subbamerai 
blotchea  not  greater  than  between  the 

poetmedian ititea,  ISAith. 

FF.  Interval     between    the    aubhiuneTal 
blotched  considerably  greater  than 

between  the  postniedian coiorata,  Blackb. 

EG.  Elytra  not  hnvioR  a  common  Butural 
glbbOBilj. 
F.  Postmedian   blotch    on   elytra  nearly 
hoiC  width  of  entire  disc  and  nearly 

reaching  suture 

FF.  All   the  eljtral  blotches   very  mnch 
Bm«iler. 
O.  A  amootb  diBcal  blotch  ia  of  the  form 
of  a,  longitudinal  more  or  legs  in- 
terrupted  vitta.  and   there  ia  no 

isolated  postmedian  blotch 

GG.  The   poBtraedian    blotch    distinct 

(not  included  in  a  vitta). 

H,  The  postmedian  blotch  verj  little 

behind  the  middle  of  the  elytra    geographiea,  Bftlj. 
HH.  The  postmedian  blotch   placed 
far  behind  the  middle  of  the 


iiiaailata,  Marsh. 


Baly. 


elytra 


I,  oiiv. 


CC.  Elytra  not  having  smooth  blotches  arranged 
to  form  a  pattern. 
D.   Fanctnration  of  pronotur 

irregubir  and   rather  coar 
that  of  tegrolii,  Boisd.). 
E.  Puncturation  of  elytra  al 
lo9C  in  close  rugulosity  (as 
Er.). 


n  of  the  a 
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F.  The  elytral  rogulosity  runs  in  closely 

packed  longitadinal  lines intermedia,  Blaokb. 

FF.  The   elytral   ragnloeity   not   longi- 
tudinally placed latisiimaj  Blackb. 

££.  Ehmcturation  of  elytra,  at  any  rate  on 
front  half,  very  distinct. 
F.  Under  surface   deep   black,   with    or 
without     sharply    defined     yellow 

variegation &«Ua,  Blackb. 

FF.  Under  surface  brown  or  testaceous, 

clouded    or   not    with    somewhat 

darker  shades. 

Q.  Form  moderately  convex  (height, 

viewed    from  the  side,   scarcely 

more  than  J  length  of  body). 

H.  Sculpture  of  pronotum  fully  as 

coarse  in  agrota,  Boisd rubidipes,  Blackb. 

HH.  Sculpture  of  pronotum  much 

less  coarse variegata,  Blackbw 

GO.  Form  much  more  strongly  convex 

when  viewed  from  the  side Latona,  Blaokb. 

DD.  Functuration  of  pronotum  much  more 
regular,  usually  much  closer  and  not 
or  scarcely  acervate. 
E.  Pronotum  not  having  a  lateral  depression 
about  the  beginning  of  the  coarsely 
punctured  part  (puncturation  of  elytra 

extremely  close;  ^2ai/ca,  Blackb. 

EE.  Pronotum  having  a  lateral  depression, 
if    lateral   depression    feeble,    then 
elytral  puncturation  sparse. 
F.  Lateral  inequality  of  prothoracic  out- 
line is  a  deep  angular  notch. 
G.  EUytra  dilated  hindward  from  base 

almost  to  apex viutabilis,  Blackb. 

GG.  Greatest  width    of    elytra    much 
nearer  middle  of  their  length. 

I.  Elytral  puncturation  sparse  (as 

much  so  as  in  obsoleta,  Marsh. )    myitica,  Blackb. 

II.  Elytral  puncturation  consider- 

ably closer. 


r 

■ 

IffS 

J.  The  nigulosit;  of  the  eljtra 

course  and  strong  (at  least 
as  mocb  bo  as  in  ritUi'lala, 
Murah.). 

notum  at  least  as  close  as 

in  luua.  Marsh. 

L.  Form  e>tremely   convex 

longitudiimUj    (oonsi- 

derably  mote  bo  than 

1 

in  macnlufa,  Marsh.)... 

eonvexa,  Blackb. 

LL.  Form  moderately  con- 

vsiIongitadmallj{a8 

^ 

in  maculalo,  Marfih.) 

mrj^a,lif>ij.    H 

V 

pronotora  conaidemblj 

less  close  (and  also  very 

Bne) 

Blandina,  Bliicbb. 

larly     weak      (conaiderBbly 

^|, 

feebler    than    in    rtlirulala. 

Marsh.). 

^^H 

^^H 

^^ 

at  marfiinal  pari  of  elytra 

^^ 

^m 

crowded  and  subconfloent 

roteola,  BbIj. 

EK.  PanctarationothlndhaU 
of  marginal  part  of 
elytra  considerably  Ism 

crowded yUgara*mii,  Blackb. 

FF.  Lateral    inequality    of    protharacic 

outline  is  an  elongate  curve  (disc 

of  pronotum  finely  punctured). 

O.  The  discnl  puncturation  oF  elytra 

notabl;  more  sparse    than   in 

ob>oUta,  Marsh , ZUM,  Blackb. 

00.  Thediscalpunctarationot  elytra 
notably  closer  than  in  Zeilzi, 

Blackb obtoleta,  Haisb. 

OOO.  Discal  puncturation  at  elytra 

very  close deterU,  Blackb. 

BB.  Prostemum  n^t  sulcate  down  middle,  or  if 
snicate  having  a  median  carina  rising  above 
the  sides  of  the  sulcna. 
C.  Diacal  punctnration  of  pronotum  very  coarse    porota,  Er. 
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P.  AUGUSTA,  Sp.nov. 

Ovata  (pone  medium  sat  dilatato-rotundata) ;  modice  nitida ; 
minus  fortiter  convexa;  rufo-testacea,  antennis  (articulis 
basalibus  4  ex  parte  rufis  exceptis)  palporum  apice  capite  in 
medio  et  pone  oculos  mandibulis  scutello  corpore  subtus 
gennbiis  tibiarum  apice  et  tarsis  nigris;  capite  insequaliter 
sat  grosse  (clypeo  subtilius)  punctulato;  prothorace  quam 
longiori  duplo  latiori,  in  disco  acervatim  subfortiter  (ad 
latera — his  late  subplanatis — grosse)  punctulatis,  angulis 
anticis  mucronatis  posticis  obtusis ;  elytris  obsoletissime 
costulatis,  confuse  sat  fortiter  sat  crebre  (quam  P,  variolosoe, 
Marsh.,  magis  fortiter  minus  crebre)  punctulatis,  puncturis 
suturam  versus  antice  parum  subtilioribus  sed  posterius  sat 
subtilioribus,  inters titiis  trans versim  confuse  (postice  quam 
antice  vix  magis  fortiter)  elevatis,  parte  laterali  oblique 
extrorsum  (maris  quam  feminse  magis  fortiter)  directa. 
Long.  8-9,  lat.  5J-6  lines. 
$.  Antennis   segmentum   vent  rale  2**™  attingentibus,   elytris 

quam  conjunctim  latioribus  vix  longioribus. 
9.  Antennis   segmentum   ventrale   basali   vix    attingentibus^ 
elytris  quam  conjunctim  latioribus  paullo  longioribus. 

This  remarkably  fine  species  is  so  decidedly  larger  than  any 
previously   described   Parop»is   as   to   be   recognisable   on   that 
character  alone.     Other  peculiarities  are  the  quite  discernible 
(though  very  slight)  quasi-costate  appearance  of  the  elytra,  the 
ooDsiderablo  outward  turn  of  the  extra-discal  portion  of  the  elytra 
(stronger  in  the  male  than  in  the  female)  and  the  sudden  dilata- 
tion of  the  same  about  the  middle  of  its  length.     This  species  is 
incapable  of  confusion  with  variolosa^  Marsh.,  and  its  close  allies 
on  account  of  its  very  much  less  convexity  longitudinally  {i.e., 
viewed  from  the  side).     The  deep  black  colour  of  its  under  surface 
— in  some  examples  variegated  with  strongly  contrasted  yellow — 
distinguishes  it  from  Hygea,  kc.     From  dehilitata  it  differs  by  the 
much  coarser  sculpture  of  its  elytra,  from  MarUo  by  its  narrower 
prothorax  (which  by  measurement  is  scarcely  appreciably  more 
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than  twice  as  wide  as  long),  and  from  montaita  (ils  nearest  My) 
by  ils  lesH  couvexity  (viewed  from  the  aide)  and  by  the  (iiffereat 
puncturation  of  its  elytra  (wliich  is  very  little  enfeebled  aronnd 
the  front  part  of  the  suture,  but  considerably  so  a  little  further 
from  the  base,  while  in  montana  it  ia  considerably  enfeebled  on 
the  whole  front  half  of  the  aubsutural  region). 

This  ia  the  upecies  that  I  formerly  regarded  as  P.  Parryi,  Baly, 
and  with  hesitation  calle<l  by  that  name  when  I  described  some 
new  special  of  Paro-pgis  in  Trans.  Roy.  Hoc.  S.A.,  1894,  pp.  226,  Ac. 
I  am  now  quite  satisfied  to  the  contrary.  Baly  deacribea  Parryi 
as  "  valde  convexa,"  and  uses  the  phrase  "eonvexa"  for  some 
Paropgei'  (hat  are  less  convex  than  others,  which  is  quite  con- 
clurtive,  as  the  present  species  is  about  the  least  convex  in  this 
group  of  the  genu>i.  Moreover  the  largest  size  mentioned  by 
Daly  for  Panyi  would  make  it  smaller  than  the  smallest  example 
that  I  have  seen  of  this  insect.  And  yet  again  Baly  says  tlial 
Parryi  " probably  came  from  Northern  Australia"  (apparently 
t)ecauHe  he  found  it  placed  among  other  species  that  were  certainly 
from  Northern  Australia),  whereas  the  present  insect  is  found  in 
Victoria  and  Southern  N.S.  Wales.  The  proportions  of  it«  elytra, 
itc,  do  not  agree  with  those  Baly  attributes  to  Parryi,  but  I  do 
not  attach  great  importance  to  this,  since  Baly's  statements  of 
proportion  are  seldom  correct,  and  were  evidently  not  founded  on 
measurement.  Baly  points  out  differences  between  Parryi  and 
variologa  without  referring  to  the  much  less  convsxity  of  the 
former,  which  could  not  possibly  have  escaped  the  notice  of  so 
careful  a  describer  if  his  Parryi  had  been  my  augusta. 

Victorian  Alps  ;  also  N.S.W.  (Mount  Kosciusko),  sent  by  Mr. 
Lea. 

P.  Manto,  sp  nov. 
$.  Ovata(apicem  versusmodicedilatata);  modicenitidu;  mtoas 
fortiter  convexa;  rufo-testacea,  antennis  (articulis  basalibna 
4  ex  pnrt«  rufis  exceptis)  palporum  apice  capit«  in  medio 
mandibulorum  apice  scutetlo  corpore  subtus  femoribua  tibia- 
rum  apice  tarsisque   nigris;    capite   innqualiter  sat  grosae 
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(clypeo  subtilius)  punctulato;  antennis  quam  corporis  dimi- 
dium  vix  longioribas;  prothorace  quam  longiori  ut  10  ad  4^ 
latiori,  in  disco  acervatim  subfortiter  (ad  latera — his  late 
subplanatis — grosse)  punctulatis,  angulis  anticis  mucronatis 
posticis  obtusis  minus  rotundatis;  elytris  confuse  sat  for  titer 
8at  crebre  (quam  P,  variolosa^  Marsh.,  magis  fortiter  minus 
crebre)  punctulatis,  puncturis  suturam  versus  multo  subtili- 
oribus,  interstitiis  transversim  confuse  (postice  quam  antice 
vix  magis  fortiter)  elevatis,  parte  laterali  oblique  extrorsum 
modice  (quam  P.  augustce^  J  minus  fortiter)  directa;  elytris 
quam  conjunctim  latioribus  vix  longioribus.  Long.  7f ,  lat. 
5J  lines. 

This  is  one  of  a  group  of  closely  allied  species  (augusta,  montatm, 
Ac.).  From  augusta  it  differs  inter  alia  by  its  shorter  form 
{viewed  from  above),  its  decidedly  greater  convexity  (very  evident 
viewed  from  the  side),  its  wider  prothorax,  the  considerably  finer 
puncturation  of  the  elytra  near  the  scutellum,  its  elytra  not 
having  a  conspicuous  lateral  dilatation  about  the  middle;  from 
debiliUUa  by  the  much  less  fine  and  close  elytral  sculpture;  and 
from  mo n tana  which  is  its  nearest  ally  by  the  considerably  more 
transverse  form  of  its  prothorax,  which  is  quite  well  marked  by 
measurement,  and  looks  much  greater  still  to  the  eye.  From 
variolosa,  Marsh.,  and  its  immediate  allies  it  is  very  distinct  on 
account  of  its  form  being  (when  viewed  from  the  side)  much  more 
elongate  with  the  curve  of  its  upper  outline  much  less  convex. 

N.S.  Wales. 

P.   DEBILITATA,  Blackb. 

The  type  of  this  species  remains,  so  far  as  I  know,  unique. 
The  size  and  closeness  of  the  punctures  on  its  elytra  are  very 
much  as  in  variolosa.  Marsh.  As  the  locality  is  one  from  which 
more  specimens  of  a  valid  species  might  reasonably  have  been 
expected,  I  think  the  unique  example — notwithstanding  much 
difference  of  puncturation  from  the  somewhat  numerous  specimens 
of  P.  montana  that  I  have  seen — may  possibly  be  only  an 
Aberration  of  that  insect. 


HE    QENUS    PAKUPatS, 


p.  Ht. 


,  sp.ii 


Q.  Ovatafapicem  versus  lUodicedilatBita);  mudice  mtid«i  minus 

fortiter  convexa, ;    rufa,  mandibulorum  apice  nigro ;  ca.pit« 

acervatim  nat  fortiter  (clypeo  suhtilius)  punctolato;  imteimiB 

quam  corporis  dimidium  huud  longioribua;  prothoraco  quam 

longiori  duplo  lattori,  in  disco  aceryatim  subfortiter  (ad  latera 

— his  late  subplanatis^gross?)  pnnctulatis,  angulis  anticis 

mucronatispoabicis  rotundatis:  elytris  cunfuse  mtnn^  fortit«i' 

crebre  (quam  P.  variolosce.  Marsh.,  fere  magis  crebre  minus 

fortiter)    puDctulatis,    puncturis    suluram    anticam    versus 

multo  subtilioribus,  interstilii.s  antice  traneversim  confuse 

elevatis  postice  crebre  nee  fortiter  verrucosis,  parte  lateral) 

oblique  estrorsum  mudice  directa;  elytria  quam  conjunctini 

latioribus  vix  loDjjioribus.     Long.  8,  lat.  6  lines. 

Tlii.^  speciea  is  sliglillj'  more  convex  (viewed  from  the  side) 

than  the  preceding  species,  approaching  thereby  somewhat  to  tht^ 

strongly  convex  aggregate.     Its  greatest  height,  however  (viewed 

from  the  side)  is  distinctly  leiw  than  half  the  length  of  its  elytra 

{by  measurement).     It  is  at  once  separable  from  augveta,  debili- 

latn,  Manto  and  montaiia.   by  its  entirely  palft  red  colour  (excepi 

the  apex  of  the  mandibles),  even  the  antennie  having  no  infasca- 

tion.     Probably  it  varies  in  colour,  but  not,  I  am  convinced, 

towards  the  colouring  of  under  surface,  legs,  Ac.,  of  the  species 

just  named.     Apart  from  colour,  however,  its  elytra,  are  more 

closely  punctulate  than  those  even  of  debilitata  {a  trifle  more  so 

than  of  variolota);  and  it  differs  otherwise  from  debilitata  by  the 

much  closer  and  stronger  rugulosity  of  its  elytra,  especially  near 

the  apex,  as  well  as  by  its  greater  convexity  (at  any  rat«  in  the 

2).     From  those  previously  described  species  of  the  less  convex 

aggregate  which  are  not  coloured   like  auguula,  &c.,  it  difiers 

(apart  from  colour)  as  follows,  inter  alia  : — From  longieornia  by 

its  much  shorter  antenute  in  the  same  sex  and  less  transverse 

prothorax  (which  is  exactly  twice  as  wide  as  long),  from  advena 

by  its  much  larger  size  and  much  closer  elytra!  puncluration,  and 

from  anyuslieollia  by  its  much  broader  form  and  infinitely  more 
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I  have  in  my  collection  a  9  example  (also  from  N.  Queensland) 
of  a  Paropsis  which  I  take  to  be  a  variety  of  this  species.  It  is 
smaller  (long.  7  lines)  and  has  the  elytral  punctures  blackish, 
otherwise  not  differing  much.  I  have  seen  so  few  ParopseM  from 
tropical  Australia  that  I  hesitate  as  to  whether  one  or  two  other 
slight  differences  may  not  point  to  specific  distinction. 

This  species  differs  from  Baly's  description  of  P.  Parryi  in  not 
being  *'  valde  convexa  "  nor  black  on  the  under  surface. 

N.  Queensland  (Cowley). 

P.  LowNEi,  Baly  (?). 

I  have  not  seen  an  authentic  type  of  this  insect,  nor  any 
specimen  that  thoroughly  agrees  with  the  description.  Neverthe- 
less, in  view  of  Mr.  Baly's  reporting  it  as  occurring  near  Sydney, 
and  being  in  at  least  two  European  collections,  it  seems  hardly 
likely  that  I  have  not  seen  it  among  all  the  numerous  large 
collections  of  Paropses  that  I  have  examined.  Mr.  Masters  has 
sent  me  a  specimen  labelled  ''  Lownei,^*  but  accompani^  by  a 
note  of  uncertainty  as  to  the  authority  for  the  name.  This 
specimen  differs  from  the  description  in  the  absence  of  black 
markings  on  the  pronotum,  in  the  scutellum  being  (not  black  but) 
dark  fuscous,  and  in  the  prothorax  (not  ''much''  but)  a  little 
narrower  than  that  of  variolosa.  Marsh.  In  spite  of  these 
discrepancies,  however,  I  incline  to  the  opinion  that  the  specimen 
is  rightly  name<l,  and  consequently  I  have  placed  it  in  my 
tabulation,  though  indicating  the  doubt  as  to  my  identification 
by  the  appended  **  1 " 

P.    I5CARN'ATA,  Er. 

This  name  has  usually  been  regarded  as  a  synonym  of  P. 
reticulata,  Marsh.  I  have  a  long  series  of  specimens  from 
Tasmania  before  me,  and  also  a  long  fteries  of  P.  reticulata  from 
the  Continent  (including  an  example  carefully  compared  with 
Marsham's  type),  and  am  quite  satisfied  that  the  names  are 
founded  on  distinct  species.  Placed  beside  P.  reticuJata,  incar- 
naia  is  seen,  viewed  from  the  side,  to  be  a  distinctly  more  convex 
12 
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insect  (the  summit  of  its  outline  curve  having  a  distinct  HUHptcion 
of  gibbosity,  which  ia  entirely  alwent  in  reiiculata),  with  its 
greatest  height  evidently  (though  not  mucli)  nearer  to  the  base  of 
tlie  elytra, — these  distinctions  of  form  more  strongly  marked  in 
the  male  than  in  the  female;  and  the  verrueosity  of  the  elytra  in 
very  considerably  stronger  in  both  sexeii  {an  uijual,  stronger  in 
both  species  in  the  male  than  in  the  fem&te),  the  verruc«  on  the 
elytra  of  the  female  being  clearly  stronger  and  closer  than  even 
on  the  male  of  reticulata. 

P.  CHARVBDia,  Stal, 

Chapuia  gives  CharyhdU  as  a  synonym  of  alomaria,  Mar.sh.,  iind 
Buly  doubtfully  cites  dilalata,  Er.,  an  a  synonym  of  the  same 
species.  I  have  already  (Trans,  R.Soc.  S.A.,  lK94,p.221)  discussed 
this  tangle  and  pointad  out  that  atotnaria  is  a  nom.  preeocc.  in  the 
genus  ;  in  my  note,  however,  I  accepted  the  whole  of  this 
synonymy,  and  therefore  selected  ditafati,  Er.,  (it  being  an  older 
name  than  Charybdia)  as  the  name  that  must  stand  for  aUtinaria, 
Marsh.  Since  that  time,  however,  I  have  Ijiken  in  Tasmania 
(and  also  received  from  Mr.  A.  Simson)  a  Paropii*  which  I  am 
confident  is  dilalata,  Er.,  and  find  it  very  distinct  from  atomaria, 
Marsh.  It  is  not  practicable  to  decide  with  certainty,  from  the 
description,  on  what  insect  the  name  Charyhdit  was  founded,  but 
Chapuis'  determination  is  entitled  to  acceptance  (though  he  does 
not  give  his  reasons  for  it)  until  reason  is  shown  to  the  contrary, 
and  therefore  atomaria.  Marsh.,  must  be  regarded  as  a  synonym 
of  Charybdia,  Stal. 

P.    ELYTKUKA,  sp.nov. 

Ovata;  minus  nitida;  sat  fortiter  convexa  (e  latere  visa  fere  ut 
P.  reticulata,  Marsh.) ;  rufa  vel  teatacea,  vel  partim  rufa 
partim  teatacea,  exemplis  nonnullis  nigro-  vel  piceo-variegatis, 
corporesubtuspedibusque  testaceis,  an  tennis  apicemversuavix 
infuscatia;  capite  (clypeo  incluso)  sat  confertim  vix  fortiter 
sat  ffiqualit«r  punctulato;  antennis  quam  corporis  dimidium 
j  7  ttd  3  latiori. 
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in  disco  confertim  dupliciter  (subtiliter  et  minus  subtiliter) 
punctulato,  ad  latera  (his  vix  impressis  et  quam  P.  reticulatce, 
Marsh.,  minus  deplanatis),  grosse  rugulosis,  angulis  anticis 
mucronatis  posticis  rotundatis;  elytris  (fere  ut  F,  reticulatcey 
Marsh.),  confertim  granulosis.  Long.  5-6,  lat.  4-4|^  lines. 
Maris  elytris  quam  conjunctim  latioribus  vix  (feminse  paullo) 
longioribus. 

Closely  allied  to  P,  reticulata^  Marsh.,  and  not  differing  from 
it  much  except  in  the  puncturation  of  the  head  and  disc  of  pro- 
notum,  which  is  very  different,  consisting  of  close  scarcely 
irregular  or  acervate  punctures;  of  these  some  are  fine  and  others 
evidently  less  fine,  and  they  are  all  confusedly  intermingled.  It 
is  to  be  noted  also  that  in  this  species  the  vague  fovea-like  im- 
pression on  either  side  of  the  pronotum  is  evidently  feebler  than 
in  reticulata,  and  that  the  lateral  coarsely  sculptured  part  of  the 
pronotum  continues  the  convexity  of  the  disc  almost  evenly 
instead  of  being  (as  it  is  in  reticulata)  somewhat  flattened  out. 

W.  Australia;  Albany  (Meyrick)  and  Swan  River  (Lea). 

P.  Omphalb,  sp.nov. 

$.  Ovata;  minus  nitida;  sat  fortiter  convexa  (e  latere  visa  fere 
ut  P.  Charybdis,  Stal);  testacea,  nonnullis  exemplis  supra 
rufescentibus  vel  piceo-umbratis,  elytrorum  verrucis  albis  vel 
pallida  flavis ;  capite  modice  sat  acervatim  punctulato ; 
an  tennis  abdomen  fere  attingentibus;  prothorace  ut  6  ad  2§ 
longiori,  in  disco  acervatim  subfortiter  (ad  latera — his  mani- 
feste  deplanatis— grosse)  punctulato,  angulis  anticis  mucro- 
natis posticis  rotundatis;  elytris  crebre  verrucosis,  verrucis 
nonnihil  ut  P.  reticulatce,  Marsh.,  sed  in  elytrorum  parte 
antica  dimidia  multo  majoribus  et  hie  puncturis  inter 
verrucas  valde  perspicuis.     Long.  5,  lat.  3|  lines. 

This  is  a  very  distinct  species.  In  form  it  resembles  P. 
Charybdis,  Stal,  but  is  evidently  less  convex  longitudinally. 
The  sculpture  of  its  elytra  is  of  the  same  kind  as  in  P.  reticulata. 
Marsh.,  but  the  elevations  on  the  front  half  are  much  larger  in 
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area,  reeeinblmg  those  of  the  inject  which  I  regard  as  the  ^  of 
di/ofnija,  Er.,  (but  in  thulspeeies  they  ure  very  much  less  numerous); 
in  the  hinder  half  the  elevations  become  closely  packed  granuleH 
like  those  of  reliculaCa.  In  the  unique  type  the  verruts  and 
granules  are  of  an  ivory  white  colour.  A  specimen  m  Mr. 
Masters'  collection,  which  I  regard  aa  a  vai-iety,  from  the  »>atDe 
region,  hux  the  prothorax  a  trifle  more  transverse  and  its  sidM 
slightly  Hinuat«.  M 

Tropical  Queenalandj  taken  by  the  lat*  Mr.  Cowley.  ' 

P.   DILATATA,  Er. 

I  have  already  alluded  to  the  fact  that  the  males  of  Paropgig 
are  usually  lesn  convex  in  form  than  the  females.  This  sexual 
difference  is  exaggerat«d  to  an  extreme  in  the  Tasmaiiian  inaeet 
that  I  take  to  be  dilatala.  The  male  agrees  with  Ertcbson's 
description  in  being  less  convex  than  ineameUa^  but  the  female 
is  notably  more  convex  than  the  female  of  that  species  with  its 
elytra  very  evidently  gibbous  about  the  middle  of  the  suture,  and 
is  one  of  the  most  convex  forms  in  tliis  group  of  the  genus.  The 
specien  im  easily  distinguishable  from  incarnntn,  Er.,  Charybdig, 
Stal  {atomaria.  Marsh.),  reliculnla,  Marsh.,  and  elytrura,  Blackb., 
(the  aggregate  among  which  Mr.  Baly  thought  it  to  stand),  apart 
from  .sexual  charact«rs  by  the  much  less  even  distribution  of  its 
elytra!  sculpture  and  the  strong  subangular  dilatation  of  the 
elytra  about  the  middle  of  their  lateral  outline.  Its  sexual 
characters  make  it  an  isolated  species  in  the  genus,  hut  I  think 
its  place  in  a  natural  arrangement  would  be  not  far  from 
longicoTni»,  Blackb.,  (another  isolated  species)  with  which  it  seems 
to  have  a  good  deal  of  affinity.  Owing  to  the  jjreat  diversity 
between  the  male  and  female  I  have  l>eeii  obliged  to  place  the 
sexes  in  separate  aggregates  in  my  tabulation. 

P.  MiSTiiA,  sp  nov, 
^    Sttt  Ittle  ovata;  minus  fortiter  convexa  (elytrorum  longitn- 
dine  e  latere  visa  quam  altitudo  fere  duplo  majori,  altitudine 
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antennis  (articulis  basalibus  4  exceptis)  et  in  elytrorum  disco 
puncturis    nigricantibus ;    capite    sat    crebre    punctulato ; 
antennis  minus  elongatis ;  prothorace  quam  longiori  duplo 
latiori,  in  disco  acervatim  sat  fortiter  valde  sparsim  (ad 
latera  grosse  nee  crebre)  punctulato,  angulis  anticis  mucro- 
natis    posticis    rotundatis,    lateribus   evidenter  deplanatis; 
elytris  reticulatim  rugatis,  rugis  punctulatis,  interstitiis  inter 
rugas  anticis  obsolete  convexis  posticis  plan  is.     Long.  5^, 
lat.  4f  lines. 
Easily  distinguishable  from  nearly  all  the  other  species  of  this 
group  by  the  hind  one-third  of  the  elytral  disc  being  entirely 
without  verrucse  or  granules,  the  surface  being  flat  and  reticulated 
with  fine  punctulate  wrinkles.     The  elytral  sculpture  is  of  the 
same  type  as  in  P.  cerea,  Blackb.,  but  in  that  species  the  inter- 
stices of  the  wrinkles  are  distinctly  convex  throughout,  and  the 
outline  viewed  from  the  side  is  (at  an  rate  in  the  ^)  much  more 
convex.     Probably  the  J  of  this  species  is  a  more  convex  insect 
longitudinally,  and  probably  the  colouring  of  the  elytral  punctures 
is  variable. 

North  Queensland  (Charters  Towers). 

P.  SosPiTA,  sp.nov. 

J.  Sat  late  ovata;  fortiter  convexa  (e  latere  visa  fere  ut  P. 

obaoleta,  Marsh.,  conforniata) ;  rufo-brunnea  elytris  hie  et 

illic   obsolete    piceo-umbratis ;    capite    crebre   subtilius   sat 

aequaliter  punctulato;  antennis  modicis ;  prothorace  quam 

longiori  ut  13  ad  6  latiori,  in  disco  ut  caput  (ad  latera  vix 

grosse)  punctulato,  utrinque  latera  versus  profunde  foveolato, 

angulis    anticis    mucronatis    posticis    obtusis,    lateribus  vix 

manifeste  sinuatis;  elytris  minus  fortiter  sat  crebre  sequaliter 

(sed  apicem  versus  magis  crebre  magis  subtiliter)  punctulatis 

— puncturis  quam  P.  obsoletcn.  Marsh.,  subtilioribus  et  paullo 

crebrioribus — interstitiis   omnino   planis.      Long.  5,   lat.  3i 

lines. 

This  is  one  of  the  very  few  species  of  Paropsis  having  the 

anterior  angles  of  the  prothorax  mucronate  and  the  disc  of  the 

elytra  entirely  devoid  of  verrucas  or  convex  interstices.     In  this 
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respect  (and  in  others)  it  is  allied  to  P.  pictij/es,  Chp.,  in  which, 
however,  tnCer  alia  the  sculpture  of  the  whole  upper  surface  ia 
very  much  coarser.  The  slight  sinuation  of  the  sides  of  the 
proihorax  in  the  type  is  very  likely  to  l>e  merely  an  aberration  of 
the  individual,  and  is  very  different  from  the  well  marked  median 
sinuation  or  notch  that  is  so  conspicuous  in  the  species  that  T 
hare  asiiociated  together,  as  possessing  that  character,  in  the 
tabulation. 

N.  Qucenuland. 

P.  TnvosK,  sp.nov. 
5.  Ovata;  nitida;  fortiter  convexa  (e  latere  visa  fere  at  P. 
obgoUla,  Marsh.,  conformata);  capit«  pronoto  elytrorumque 
lat«ribus  rufo-umhratis,  elytrorum  puncturis  nigris;  capite 
sat  crebre  subtijiter  punctulato ;    anl:«nnis  quam   corporis 
diiuidiuui  pauUo  brevioribus;  prothorace  quam  longiori  nt 
£  ad  '2  latiori,  in  disco  ut  caput  ( ad  latera  nullo  modo  grosse) 
punctulato,  utrinque  latera  versus  profunde  foveolato  angulis 
anticis  vix  mucronatis  posticia  rotundatis,  lateribus  parum 
arcuatia  obsolete  ainuatis;  elvtrifj  milium  fortiter  minus  crebre 
parum  lequaliter  (fere  ut  P.  lAioUla,   Marsh.,   sed  magis 
subtilit«r)  punctulatis,  interstittis  omnino  planis.     Long.  3  j, 
Jat.  2i  lines. 
This  is  an  anomalous  species,  as  its  prothorax  shows  only  very 
slightly  the  characters  that  I  have  regarded  as  distinctive  of 
Group  i.,  and  hence  forms  a  transition  to  Group  ii.;  the  lateral 
outline,  however,  is  certainly  not  evenly  arched,  though  its  sinaa- 
tion  is  very  slight  and  the  front  angles  can  scarcely  be  called 
raucfonate.     In  P.  ir-rorata,  Chp.,  the  lateral  outline  of  the  pro- 
thorax  in  very  little  more  sinuate.     This  sjecies  differs  from  most 
of  the  others  in  the  group  by  its  elytra  entirely  without  elevated 
discal  interstices.     Among  its  immediate  allies  the  extreme  fine- 
ness of  the  discal  puncluration  of  its  pronotum  is  approached 
only  in  P.  Soepila,  Black  b.,  which  differs  from  it  inter  alia  by  the 
evidently  mucronate  front  angles  of  its  prothorax  and  by  the 
considerably  closer  and  moi-e  evenly  spaced  discal  puncturation 
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I  have  some  specimens  taken  in  the  neighbourhood  of  Charters 
Towers  (N.  Queensland)  which  I  hesitate  to  separate  specifically 
from  P.  7%yone,  although  the  elytra!  punctures  are  distinctly 
finer  than  in  the  type,  but  I  can  find  no  other  difference.  In 
some  (but  not  all)  of  them  the  indefinite  reddish  markings  on  the 
pronotum  are  dark  brown  rather  than  red,  and  are  better  defined 
than  in  the  type,  appearing  as  a  median  Y  with  two  sinuous 
longitudinal  lines  on  each  side  of  it.  In  one  of  them  the  punc- 
tures on  the  elytra  are  (not  black  but)  coloured  as  the  derm. 

N.W.  Australia. 

P.  £GR0TA,  Boisd. 

Baly  gives  this  name,  with  doubt,  as  a  synonym  of  the  insect 
which  he  calls  lulea,  Marsh.,  and  under  that  name  describes  very 
fully  and  well.  But  it  is  not  lutea,  Marsh.,  (as  I  shall  show  below). 
That  it  is  cegrota^  Boisd.,  is  scarcely  doubtful,  as  its  characters  are 
so  well  marked  that  even  BoisduvaFs  few  words  of  description 
could  hardly  apply  to  any  other  Paropsis.  It  is  widely  distributed 
and  common  in  N.S.  Wales,  Victoria,  and  Tasmania. 

P.  LUTEA,  Marsh. 

Through  the  courtesy  of  Mr.  Masters  I  have  been  able  to 
examine  the  type  specimen  of  this  insect.  It  is  beyond  doubt 
the  species  which  Baly  described  under  the  name  consimilis.  I 
conjecture  that  it  is  also  identical  with  morbillosat  Boisd.  It 
seems  to  be  widely  distributed,  as  I  have  specimens  from  N.S. 
Wales  and  S.  Australia. 

P.  KU  BID  I  PES,  sp.nov. 

9.  Ovata;  minus  lata;  minus  nitida;  sat  convexa  (e  latere  visa 
ut  P.  reticulata  J  Marsh.,  conformata);  rufotestacea  vel  ferru- 
ginea,  corpore  subtus  pedibusque  rubris,  antennis  apicem 
versus  infuscatis;  capite  insequaliter  vix  crebre  punctulato; 
antennis  quam  corporis  dimidium  sublongioribus;  prothorace 
quam  longiori  ut  7  ad  3  latiori,  rugulose  subgrosse  subacer- 
vatim  (fere  ut  P.  cegrotce,  Boisd.)  punctulato,  utrinque  latera 
versus  impresso,  lateribus  profunde  2-emarginatis,  angulis 
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puHticis   fere  nullis  ;    elytris   crebre  fortiter   sat   ipqualiter 
punctulatis,  interHtitiiH  »at  crebre  gr&nutifortnibus.     Lung. 
5^,  lat.  4  Hues. 
Remarkably  like  P.  n-tienlata,  Marah.,  in  respect  of  form  and 
proportions,  but  differing  widely  from  that  species  by  the  atrongly 
bi-emarginate   aides    of  iu   prothoraic,    the   considerably   closer 
puncturation  of  its  pruootuin,  and  the  puncturation  of  its  elytra 
much  less  obscured  by  tlieir  verrucoaity.     The  bright  red  colour 
of  the  under  surface  is  perhaps  not  an  invariable  character,  but 
it  is  very  conspicuous  in  (ha  two  specimens  before  me.     Thia 
species  is  somewhat  close  to  P.  vnrieiiiUa,  Blackb.,  also,  but  differs 
considerably  in  colouring,  also  in  the  puncturation  of  tlie  pronotum 
(as  specified  in  the  tabulation),  and  also  has  closer  ejytral  punc- 
turation,   so   that   the    raised    interstices   of    the    pnncturps   are 
notably  smaller,  making  the  elytra  appear  less  coarsely  sculptured. 
Tasmania. 

P.  Latona,  sp.nov, 

g.  PrtBcedenti  (/".j-itfiif/jperfi)  valdeaffinis;  multo  magis convpxa 
(e  latere  visa  quam  P.  lulea.  Marsh.,  pauUo  magis  convexa, 
parte  altiori  paullo  magis  an tice  aita);  corporesubtu3(atemis 
plus  minusve  infuscatis)  peiJibusque  testaceis,  aatennis  nulto 
modo  inf uBcatis;  capite  minus  fortiter  pimctulato;  prothorace 
paullo  minus  transverao;  cetera  ut  P.  rubidipes.  Long.  5J, 
lat.  4^  lines. 

Not  unlike  P.  conveza,  Blackb.,  in  form,  but  inter  a/in  with 
the  pronotum  very  differently  punctured. 

W.  Australia;  Albany  (sent  by  Mr.  Masters). 


P.   Bl-ANDINA,  sp.nov 

nitida  ;    sat  convexa  (i 


J.  Ovata  ;    sat  nitida  ;    sat  convexa  (e  latere  visa  quam  P. 
earnosa,  Baly,  paullo  minus  convexa);  rufo-testacea,  capite 
pronoti  lateribus  et  elytris  plus  minusve  flavo-marmoratis; 
subtiliiis  punctulato;  antennis  quam  corporis 


dimidium  parui 


capite     CrCUm     4UULIJIMS    pUJlCtUlULU^    UJlLCIILlia    quuju     Ul. 

brevioribus;  prothorace  quam  longiori  duplo 
iliter  SDarsius  vi\  fortitei'  nulio 


m,xlo 
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rugulose  (ad    li9itera  grosse    rugulose)  punctulato,   utrinque 

latera  versus  late  profunde  impresso,  lateribus  ante  medium 

profunde  2-emarginatis,  angulis  posticis  fere  nuUis;  elytris 

fortiter  sat  crebre  (quam  P.  camosfe,  Baly,  vix  minus  crebre) 

punctulatis,  interstitiis  subsequaliter  sat  fortiter  (fere  ut  P. 

carnosce  sed  paullo  minus  fortiter)   verrucosis.     Long.    4i, 

lat.  3^  lines. 

In  most  respects  resembling  P.  carnosa,  Baly,  but  with  the 

disc  of  the  pronotum  distinctly  less  closely,  much  more  finely  and 

not  at  all  rugulosely  punctured  and  very  much  more  nitid,  and 

the  sides  of  the  pronotum  bearing  a  large  and  deep  (but  not 

sharply  limited)  impression,  the  general  form  a  little  less  strongly 

convex,  and  the  verrucas  of  the  elytra  somewhat  less  coarse  and 

close,  so  that  they  do  not  so  much  obscure  the  puncturation. 

Compared  with  conveoca,  Blackb.,  this  species  is  very  much  less 

convex  (viewed  from  the  side),  with  the  discal  puncturation  of 

its  pronotum  very  much  less  close  and  its  elytral  verrucae  very 

much  less  obscuring  the  puncturation.     The  very  nitid  surface  of 

its  pronotum,  which  is  due  to  the  absolutely  non-rugulose  and 

comparatively  sparse  character  of  the  puncturation,  distinguishes 

it  I  think  from  all  its  near  allies. 

W.  Australia;  taken  b}  Mr.  E.  Meyrick. 

P.  POROSA,  Er. 

The  form  of  the  prosternum  in  this  species  is  liable  to  ascertain 
variation.  In  some  specimens  the  sulcation  of  its  hinder  portion 
continues  forward  to  much  beyond  the  middle  of  its  length,  but 
even  in  those  specimens  the  convex  front  part  is  longer  tlian  in 
the  species  having  their  prosternum  of  the  normal  form. 

P.  Cassiope,  sp.no v. 

9.  Ovata;  sat  nitida;  minus  convexa  (e  latere  visa  quam  P. 
irrorata,  Chp.,  vix  magis  convexa);  pallide  flavo-testacea, 
elytrorum  puncturis  nonnullis  (his  in  parte  laterali  positis) 
nigris;  capite  crebre  subtilius  punctulato:  an  tennis  ([uam 
corporis  dimidium  Wx  brevioribus;  prothorace  quam  luiigiori 


isti 


'   TUB    GENU8    PA RO pais, 


I 


ut  11  ad  Ti  litliori,  in  dkcu  ut  cuput  (ad  latera  grosHe  vix 

confluenter)  punctuJato,  utrinque  latera  veraua  late  profunde 

impresso,  lateribus  !evit«r  bisinuatis,  angulis  posticia  rotun- 

datis;  elytria  aubfortiter  minus  crebre  (quam  /'.  irroraiie, 

Cbp.,    paullo    magis    fortiter,    sat    multo    minus     crebre) 

puiictulatis,  interstitiis  nonnullia    leviter   verruciformibus  ; 

prtisterno  iuter  coxus  baud  sulcato.     Loog.  4,  lat.  3  lines. 

Tbe   non<sulcate   prosternum    i^parat^s    tbis   species    from   all 

others  of  the  group  except  poro»a,  Er.,  with  which  it  certainly 

doea  not  aeem  allied  in  any  otber  respect.     Nor  do  I  believe  that 

the  absence  of  the  proitternal  sulcus  is  a  constant  character.     If 

I  am  right  in   this  opinion,  specimens  in  which  the  sulcus   ia 


present  must  be  plac^  in  my  tabulat.ii 
(where  the  species  seems  much  more  at  ho 
from  irTorata  by  infer  alia  the  less  cloBf 
puncturation  of  its  elyti-a,  which  on  thi 
HUturai  region  is  very  iiineli  less  close. 
W.  Australia. 


1  beside  irrorala,  Chp., 
ne).  It  is  very  distinct 
and  eridently  sti-onger 
front  part  of  the  sub- 


This  small  aggregate  consists  of  species  that  agree  in  the 
puncturation  of  their  elytra  beincr  non-seriate  and  the  lateral 
outline  of  their  prothoras  non-ainuoua,  but  whose  great  diversity 
in  respect  of  other  characters  shows  them  to  be  an  accidental 
assemblage  of  aberrant  forms  of  Parojmig.  Some  of  them  are 
among  the  least,  others  among  the  most,  strongly  convex  species 
of  the  genus  ;  sonie  among  the  most  brightly  coloured,  some 
amonj^  the  most  obscure;  some  among  the  moat,  some  among  the 
least,  strongly  sculptured. 

Twenty-eight  names  seem  to  be  all  that  have  been  applied  to 
members  of  this  group  ( /'.  perpltxa,  Chp.,  being  excluded  as  I 
have  already— P.LS.N  S.W.  1897,  p.  186— dealt  with  it  as 
having  been  wrongly  referred  hither  by  its  author).  Of  these 
only  two  appear  to  be  synonyms  (viz.,  Alropog,  Stal,  and  hiplagiala, 
Eolieni.,  apparently  synonyms  of  immaculaCa,  Marsh.),  There 
are  seven  species   (suapiciosa,  Baly,  pedetlrig,  Chp  ,  glohala,  Chp., 


BY    RBV.    T.    BLACKBURN.  187 

rubeola f  Chp.,  subavalis,  Chp.,  oblonga,  Chp.,  a,n6/ora7ninoaaj  Chp.) 
which  I  am  satisfied  that  I  have  not  seen,  and  which  are  not 
sufficiently  described  to  allow  of  my  placing  them  in  my  tabula- 
tion of  the  group. 

There  thus  remain  nineteen  already  described  species  known 
to  me,  and  to  these  I  have  to  add  six  new  species,  making  twenty- 
five,  which  will  be  found  characterised  in  the  following  tabulation. 

As  far  as  my  observation  goes  this  group  contains  an  unusually 
large  proportion  of  rare  species — indeed,  I  know  of  only  one  (/*. 
imnuiculcUay  Marsh.)  which  can  be  called  common  and  somewhat 
widely  distributed.  These  insects  are  for  the  most  part  of  firm 
texture  and  but  little  liable  to  change  in  form  or  colour  after 
death.  P.  immaciUata,  Marsh.,  is  the  only  one  that  I  have  found 
to  be  subject  to  much  variation.  Many  of  the  species  are  more 
or  less  brightly  coloured.  It  will  be  observed  that  in  the  tabu- 
lation of  this  group  I  have  made  a  good  deal  of  use  of  colour  and 
markings  as  furnishing  specific  characters.  I  have  done  sq 
because  by  that  means  I  am  able  to  include  in  the  tabulation 
several  species  not  known  to  me  in  nature,  and  which  otherwise 
I  should  have  had  to  omit;  but  I  have  satisfied  myself  that  the 
species  in  question  are  not  at  all  likely  to  be  variable  in  respect 
of  the  particular  characters  of  colour  that  I  have  made  use  of : — 

A.  Elytra  with  coarse  confused  punctures  interrupted 
on  a  large  common  area. 

B.  Colour  metallic  brassy (praria,  Chp. 

6B.  Colour  not  metallic. 

C.  Form  viewed  from  the  side  but  little  convex 

(almost  as  in  P.  intacUi,  Newm.) picea,  Oliv. 

CC.  Form  decidedly  more  convex. 

D.  External  half  of  elytra  more  or  less  closely 
and  evenly  punctulate  (more  or  less  as  in 

picea) immaculata,  Marsh. 

DD.  External  half  of  elytra  very  sparsely  and 

irregularly  punctulate »emipuncUita,  Chp. 

AA.  Elytra  with  confused  punctures  interrupted  on 
raised  spaces  of  colour  different  from  that  of 
the  derm. 
B.  Elytra  with  regular  rows  of  isolated  raised  spaces    Echo,  Blackb. 


ISS  HBVISION   OF  THK   OE\UK    PAROPSIS, 

BB.  The  ntiaed  Rpiices  on  the  elytrn  not  seriate anomiUa,  Blackb. 

AAA.  The  inlerroption  (il  unj)  of  the  eljtriU  punctu- 
ration  neither  raiMd  blatcbea  nor  a  single 


B.  DLbc  oI  elytra  with  a  shiirplj  defined  ooloureil 

piittera. 

C  The  eljtr«l  roarkioga    consiat   ol    numerous 

sm&ll  spots  puler  than  the  general  surface. 

D.  Pronotum  with  numerous  black  spots  (siee 

Inrge,  H  Unes  long  or  more) fubrogattiita.  Balj. 

DD.  Pionotum  not  variegated  with  black  (siie 

rauoh  BuiftUer) /^Ij^iu.  BUekh. 

CC  The  plytrnJ  markings  consist  ol  smoky  brown 
or  blsebish  areas  longiludiaally  nlleranted 
with  lestaceous. 
D.  The  te<!taceous  areas  are  5  narrow  vittic  <o[ 

which  4  rench  the  base  of  the  elytra) hijmnr.iirnUI',  Cho. 

DD.  The  discal  testaceous  blotches  on  the  elytra 
are  of  irregular  form,  and  do  not  reach 

the  base. ambrata,  Chp.  (?) 

CCC.  The  elytral  markings  not  as  in  the  preceding 
aggreKalea. 
D,  The  pronotum  vith  on  I  markings SUili.  Chp, 

DD.  The  proQotnni  marked  with  well  defined 
blaok  spots. 
E.  The  elytral  markings  consist  of  more  or 

less  abbreviated  longitudinal  black  lineB    nitidUiima,  Ttlackb. 
EE.  The  black  portions  of  the  elytra  more  or 

F.  The  elytral  markings  include  a  black  V      hailata,  Chp. 
FF.  No  elytra!  marking  resembling  a  black 

V SektM,  Blackb. 

BB.  Elytra  without  any  well  defined  discal  pattern. 
C.  Legs  with  a  sharply  defined  pattern  of  con- 
trasted black  and  yellow  (size  large,  long. 

.5J  lines  or  more) Circe.  St^. 

CC.  Legs  unicolorouB  or  nearly  so.  or  merely  with 
femora  somewhat  darker  than  tibiie. 
D.  Form  not  nearly  convex  enough  for  the  out- 
line (viewed  from  the  side)  to  be  a  semi- 

E.  Elytral  puncturation  strong  (not  less  so 
Ihiir 
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F.  Elytral  poncturation  quite  coarse,  inter- 
stices distinctly  convex PhilomeUiy  Blackb. 

FF.  Elytral    puncturation    by  no   means 
coarse,  interstices  flat. 
G.  Form  (viewed  from  the  side)  fully  as 
convex  as  in  immaculata.  Marsh. 
H.  Disc  of  pronotum  extremely  closely 

and  evenly  punctulate Waterhouseif  Baly. 

HH.  Disc  of  pronotum  very  much  less 

closely  and  evenly  punctulate    contracta,  Chp. 
GG.  Form  (viewed  from  the  side)  much 

less  convex conjungens,  Blackb. 

EE.  Elytral  puncturation  notably  less^strong. 
F.  Elytra  unicolorous  or  nearly  so  (except 
suture  tending  to  be  dark). 
G.  Ventral    segments     unicolorous     or 

nearly  so palmensis,  BlBxikh, 

GG.  Ventral  segments  variegated  with 
testaceous  and   black    in  strong 

contrast abdominalit,  Chp. 

FF.  Elytra  with  conspicuous  (though  not 
sharply       defined)       smoky  -  black 

blotches semifumata^  Blackb. 

DD.  Form  so  strongly  convex  that  the  curved 
outline  (viewed  from  the  side)  is  at  least 
a  semicircle. 

E.  Disc  of  pronotum  all  but  punctureless mimula,  Bleyckh, 

EE.  Disc   of   pronotum   closely  and   evenly 
punctulate. 
F.  Suture   concolorous   with    the   general 

surface hemUpharica,  Chp. 

FF.  Suture  black globulosa,  Chp. 

P.  iERARIA,  Chp. 

I  have  not  seen  an  authentic  type  of  this  species,  but  have 
before  me  two  female  specimens  from  the  neighbourhood  cited  as 
its  habitat  which  agree  perfectly  with  the  description.  A  male 
Faropsis  (also  from  tropical  Queensland)  in  my  collection  is 
probably  conspecific,  but  may  possibly  be  distinct;  the  colour  is 
less   distinctly  greenish,  and    there  are  scarcely  any  punctures 


on  the  elytra  except  on  the  extra-discal   portion,  so  that  the 
ooiumon  scarcely  punctured  upaee  ineinded  nearly  the  whole  elytra. 

P.  IMMACOLATA,  Marsh. 

Dr,  Chapuis  considered  this  name  a  synonym  of  pica,  Oliv., 
but  I  cannot  agree  with  him.  He  cloeH  not  say  that  he  ha«  seen 
the  type  of  pUea,  and  I  have  before  me  specimens  that  agree 
very  well  with  01i\ier's  description,  and  with  which  immacvlata 
is  certainly  not  identical.  These  specimens  (which  are  females) 
are  distinctly  larger  than  females  of  imtaacidata  (of  which  I  have 
an  example  that  has  been  compared  with  the  type  specimen),  and 
are  much  less  convex  longitudinally  (i.e.,  viewed  from  the  side). 
If  they  do  not  represent  picea,  Oliv.,  they  are  an  undescribed 
species,  but  I  should  not  be  justified  in  giving  them  a  new  name, 
as  I  could  not  specify  any  definite  character  to  separate  them 
from  picea.  It  ia  true  that  Olivier  calls  pieea  "hemisphierica," 
but  having  regard  to  that  author's  use  of  the  term  for  other 
Paropnes  1  do  not  think  that  it  connotes  more  than  that  the 
insect  is  .somewhat  circular  in  form  and  ia  convex  absolutely  (not 
necessarily  as  compared  with  other  Paropset,  of  which  Olivier 
apparently  had  only  a  few  before  him). 

According  to  Chapuia,  /'.  Alrt^o»,  Stal,  and  biplngiala,  Bohem,, 
are  also  synonyms  of  piceo,  Oliv.  As  regards  /l(ro/w«  the  descrip- 
tion is  so  insufficient  that  it  is  only  with  hesitation  one  can  say 
that  it  i-efers  to  either  picea  or  immaculata,  and  to  decide  which 
of  them  it  refers  to 
but  the  point  is  not  i 
anterior  to  ACropos. 
which  in  my  opinion 


!  hopeless  without  inspection  of  the  type! 


iportant 
Biplagiala  is  an  e 
s  rightly  regarded 


\  both  those  r 
sily  recognisable  insect 
s  a  variety  of  i 


$.  Late  ovata;  sat 
Chp.,  pauUo  mir 
teataceo  piceoquc 
punctulato;  antenni: 


P.  Echo,  sp.n 
ivexa(e  latere 


a  quam  I',  semxptmclala, 

us  convexa);  minus  nitida;  rufo-brunnea, 

variegata;  capite  intequali,  aubtilius  ci'ebre 

n  corporis  dimidium  sat  brevioribus; 
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fortiter  (postice  sparsius  subtilius,  ad  latera  grosse  rugulose) 
punctulato,  siibinsequali,  lateribus  sat  fortiter  arcuatis, 
angulis  posticis  nullis  ;  elytris  crebre  subfortiter  confuse 
punctolatis,  verrucas  sat  magnas  leviter  elevatas  testaceas 
sparsissime  punctulatas  (his  longitudinaliter  10-seriatim  dis- 
positis)  ferentibus.     Long.  5,  lat.  4  lines. 

This  species  is  distinct  from  its  congeners  of  the  same  group 
by  the  presence  on  its  elytra  of  regular  rows  of  comparatively 
large  well  defined  verrucas.  The  subscutellar  row  is  very  short; 
the  2Dd  almost  entire,  interrupted  near  the  middle  and  containing 
about  8  verrucje;  the  3rd  entire  and  containing  about  15  verrucse; 
the  4th  much  interrupted,  of  about  six  verrucse;  the  5th,  6th, 
7th,  9th  and  10th  much  like  the  3rd;  the  8th  much  like  the  4th. 
The  ground  colour  of  the  upper  surface  is  red-brown,  the  pronotum 
with  3  feebly  marked  piceous  vittae,  the  margins  and  verrucae  of 
the  elytra  testaceous.  The  under  surface  is  obscure  testaceous 
with  the  metasternum  piceous  in  the  middle ;  the  legs  are 
testaceous. 

N.  Queensland. 

P.  ANOMALA,  Sp.nOV. 

^.  Subcircularis;  parum  convexa  (e  latere  visa  quam  F.  morio^ 
Fab.,  vix  magis  convexa);  sat  nitida;  rufa,  flavo  piceoque 
variegata;  capite  crebre  subtilius  punctulato;  antennis  quam 
corporis  dimidium  paullo  brevioribus  ;  prothorace  quam 
longiori  ut  16  ad  7  latiori,  quam  caput  in  disco  (ad  latera 
grosse  nee  confluenter),  paullo  fortius  sparsius  punctulato, 
utrinque  latera  versus  late  profunde  impresso,  lateribus  sat 
arcuatis,  angulis  posticis  rotundatis;  elytris  fere  ut  pronotum 
(sed  minus  crebre)  confuse  punctulatis,  areis  magnis  late 
flavis  laevibus  ornatis  his  (aliis  elongatis,  aliis  circularibus) 
leviter  elevatis  et  puncturis  lineatim  confertim  dispositis 
marginatis.     Long.  5|,  lat.  4|  lines. 

The  style  of  markings  on  the  elytra  of  this  species  distinguishes 
it  at  once  from  all  other  Paropses  known  to  me.  The  markings 
consist  of  large  (and  small  intermingled  with  them)  bright  yellow 
unpunctured    spaces,  most  of   which  are  outlined  on  all  their 


margins  by  a  very  oouspicaous  row  of  very  closely  placed  punc- 
ture?*, and  are  vaiited  above  the  general  surface.  The  extremely 
intricate  disposition  of  colours  is  difficult  to  descrilje  clearly. 
The  Iieud  and  pronotum  are  yellow,  with  theauturex  and  margins 
narrowly  red.  On  ibe  head  is  a  large  piceous  blotch  (shaped 
like  the  letter  M)  standing  on  th«  clypeal  suture,  and  there  is 
another  very  Himilar  blotch  (but  much  larger)  standing  on  the 
base  of  the  pronotum,  while  a.  large  piceous  blotch  shading  off 
into  reddish  lies  on  either  side  somewhat  within  the  lateral 
margin.  The  scutellum  La  yellow.  The  faintly  raised  yellow 
blotches  are  as  follows  on  each  elytron  (escluaive  of  some  blotches 
which  are  neither  raised  nor  margined) : — 4  along  the  baae 
running  hindward  (the  middle  3  much  shorter  tiian  the  others); 
a  large  V  with  its  angle  clase  to  the  sutural  apex,  one  of  its 
eitremities  near  the  lateral  margin  about  its  middle,  and  the 
other  extremity  near  the  auture  considerably  behind  its  middle; 
2  much  smaller  spots  within  the  V;  and  3  placed  (of  which  one 
is  very  elungate-oval  and  placed  longitudinally  near  the  suture, 
one  much  shorter  but  oval  and  placed  somewhat  farther  from  the 
suture  and  nearer  the  front  of  the  elytra,  and  one  nearly  round 
placed  still  further  from  the  .lutiire  and  opposite  the  middle  of 
the  first  named  of  these  3  blotches)  in  the  space  between  the 
basal  blotches  and  the  V.  Of  the  j'ellow  markings  on  the  elytra 
those  which  are  not  raised  or  outlined  by  a  row  of  punctures  are 
2  spots  close  to  the  base,  one  near  the  middle  of  the  lateral 
margin  and  the  whole  of  the  lateral  margin  itself.  The  suture 
also  is  faintly  yellow.  On  the  under  surface  and  legs  red  and 
yellow  shade  off  into  each  othei'  very  intricately.  The  ant«nnie 
are  yellowish  at  the  base,  becoming  piceous  towards  the  apex. 
Thf*  colour  of  the  punctured  portions  of  the  elytra  is  red-brown. 
N.H.  Wales  (Rope's  Creek),     In  Mr.  Masters'  collection. 

P.  PoLYXo,  sp.nov. 
(J.  Ovata;  roodice  convexa;  nitida;  testacea,  elytria  nonnihil 
rufescantibus    plagis    (his    baud    clevatis)    albidis    omatia, 
antennis    apiccm    versus    infuscatis ;    capite   prothoraceque 
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subtiliter  sat  crebre  punctulatis;  hoc  ad  latera  magis  fortiter 
punctulato,  quam  longiori  fere  ut  14  ad  5  latiori,  a  basi  ad 
apicem  modice  subarcuatim  angustato,  utrinque  latera  versus 
impresso,  angulis  postieis  obtusis;  elytris  sparsius  sat  sub- 
tiliter  (quam    prothorax    multo   minus    subtiliter)   confuse 
punctulatis.     Long  4,  lat.  3  lines  (vix). 
A  species  of  very  pallid  '*  washed  out "  appearance.     I  know 
no  other  Paropsia  in  the  least  resembling  it  in  colour  and  mark- 
ings.    The  elytra  are  of  a  pale  reddish-testaceous  colour,  bearing 
numerous  sharply  defined  (but  owing  to  the  pallor  of  the  ground 
colour,  not  very  conspicuous)  round  whitish   spots  which  differ 
much  inter  se  in  size.     These  are  arranged  as  follows  : — A  row  of 
about  10  spots  near  the  suture  and  a  similar  row  near  the  lateral 
margin;  another  somewhat  similar  row  (but  with  only  about  6 
spots  owing  to  a  wide  gap  in  front  of  the  middle)  about  the  middle 
of  the  disc;  a  single  large  spot  between  the  last-mentioned  row 
and  the  submarginal  one.     The  lateral  margin  of  the  elytra  is 
very  pale  testaceous.     The  antennae  are  scarcely  half  as  long  as 
the  body.     I  have  both  sexes  l^efore  me.     The  female  scarcely 
differs  from    the  male   externally  except    by   the    usual    tarsal 
distinction  and  its  slightly  more  convex  form. 
N.S.  Wales;  Richmond  River  (Mr.  Lea). 

P.  Sklene,  sp.nov. 

g.  Subcircularis;  valde  convexa  (e  latere  visa  quam  P.  Circe, 
Stal,  vix  minus  convexa);  nitida;  nigra,  capite  obscure  rufo- 
notato,  prothorace  rufo  (hoc  nigro-notato),  elytris  rufo- 
notatis,  antennarum  basi  rufa;  capite  leviter  minus  crebre 
punctuljito;  prothorace  quam  longiori  ut  L3  ad  6  latiori,  in 
disco  fere  lievi,  ad  latera  sul)fortiter  nee  confluenter  punc- 
tulato, lateribus  subrectis  a  basi  ad  apicem  sat  fortiter  con- 
vergentibus,  angulis  postieis  obtusis;  elytris  in  disco  subti- 
liter sparsius  confuse  (in  parte  laterali  grosse)  punctulatis. 
Long.  4,  lat.  3 J  lines. 

The  extremely  strong  contrast  between  the  very  coarse  punc- 
turation  of  the  lateral  margins  and  the  very  fine  puncturation  of 
13 
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the  rest  of  the  surface  of  the  elytrn  fumiahen  a.  good  character  in 
this  Bpeciea.  The  black  markings  of  the  proootum  consist  of  two 
targe  spotst  placed  tranaiersely  on  the  disc.  The  red  markings 
on  the  elytm  are  :  tlie  strongly  punctured  marginal  part,  which 
at  the  sutural  apex  gives  off  n  vitta;  this  vitta,  which  at  firNt 
bends  away  from  the  suture  and  then  run^  parallel  with  the 
Huture  (at  a  little  diEtance  from  it  to  considerably  l)eyond  the 
middle  of  tho  elytra)  and  there  turns  abruptly  outward,  ending  in 
a  dilatation  partly  e'lcircling  the  scarcely  defined  humeral  callus; 
a  curved  fascia  which  leavea  the  lateral  red  stripe  somewhat 
behind  its  middle  and  runs  obliquely  hindward  to  join  the  sub- 
sutural  vitta  somewhat  in  front  of  its  apex  (the  two  vittte  and 
their  connecting  fascia  thus  enclo!iing  a  black  blotch  near  the 
apex  of  the  elytra).  The  antenme  of  the  type  are  broken,  but  I 
judge  tbeni  to  have  been  when  entire  about  one-half  the  length  of 
the  Ixidy.  The  colouring  and  markings  of  this  species  are  sug- 
gestive of  species  in  Group  v.  {P.  batta,  ntera,  octoinaeulala,  &c.), 
from  which  its  very  much  mure  convex  form  and  non-seriate 
clytrul  puncturation  at  once  distinguish  it. 
N.  Queensland;  sent  by  Mr.  Masters. 


P.  Philomela, 


sp.n 


^,  Sat  late  ovata;  minus  convexa  (e  latere  visa  quam  P.  im- 
■mnculata.  Marsh.,  vix  minus  convexa};  nigra,  supra  (capita 
poaticescutelloque  nigris  exceptis)  brunneo-teataceo,  elytrorum 
parte  laterali  dilutiori,  antennis  basin  versus  tibiis  tarsiaque 
plus  niinuMve  rufeacentibus;  capite  confertim  subtihua  punc- 
tulato;  antennis  quam  corporis  dimidium  parum  longioribus; 
prothorace  quam  longiori  ut  5  ad  2  latiori,  in  djsco  confertim 
subtilius  fad  latera  grosse  vermiculatim)  punctulato,  utrinque 
latera  versus  late  indeterminate  impreaso,  lateribus  sat 
arcuatis,  angulis  posticis  rotundatis;  elytris  confuse  fortiter 
rugulose  sat  crebre  minus  Fequaliter  (fere  ut  P.  macidaio'.. 
Marsh,,  sed  sine  verrucis  definitis),  punctulatia ;  prostemo 
,  inter  coxas  hauti  (vel  in  parte  postica  sola)  sulcato.  Long.  5, 
lat.  4  lines. 
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This  species  is  readily  recognisable  among  those  of  the  present 
Groap  by  the  coarseness  and  rugulosity  of  its  elytral  sculpture. 
The  convex  interstices  of  the  punctures  are  of  various  sizes  and 
dispOBitions,  but  they  are  not  of  the  isolated  character  that  would 
entitle  them  to  be  called  verrucfe. 

Tasmania  (Mr.  A.  Simson). 

P.  SRMIFUMATA,  sp.nov. 

(J.  Ovata;  sat  nitida:  minus  convexa  (e  latere  visa  quam  P. 
immaculcUa,  Marsh.,  multo  minus  convexa);  rufo-testacea, 
elytris  pallide  brunneo-testaceis  (his  plagis  fumicoloribus  et 
puncturis  nigricantibus  indeterminate  omatis),  antennis 
apicem  versus  infuscatis;  capite  subtilius  confertim  vix  sub- 
aspere  punctulato;  antennis  quam  corporis  dimidium  brevi- 
oribus;  prothorace  quam  longiori  paullo  magis  quam  duplo 
latiori,  in  disco  subtilius  imequaliter  subacervatim  (ad  latera 
grosse  subconfluenter)  punctulato,  lateribus  leviter  arcuatis, 
angulisposticis  superne  visis  subrectis;  elytris  confuse  subtilius 
minus  crebre  (fere  ut  P.  hemisphcerica,  Chp.)  punctulatis, 
areis  Isevibus  nonnullis  longitudinalibus  irregularibus  ornatis, 
interstitiis  subtilissime  vix  (parte  laterali  grosse  inaequaliter) 
punctulatis.  Long.  3-J^-3|^,  lat.  2|^-2f  lines. 
5.  Antennis  paullo  brevioribus. 

This  species  is  notable  among  its  allies  by  the  presence  on  the 
elytra  of  feebly  defined  unpunctured  spaces  of  an  unusual  shape. 
When  present  these  spaces  are  usually  in  the  form  of  distinct 
continuous  vittae,  but  in  the  present  insect  they  are  somewhat 
oblong  and  very  indistinctly  limited  spaces  so  placed  as  to  look 
like  detached  pieces  of  vittae. 

N.S.  Wales  (Lea,  &c.;  taken  at  Richmond  River,  <kc.). 

Appendix. 

P.  EXCisiPBNNis,  sp.nov.  Sat  late  ovalis;  sat  convexa;  minus 
nitida;  pallide  testacea,  elytris  pone  medium  in  disco  in- 
determinate sanguineo-tinctis;  capite  dupliciter  (crebre  sat 
fortiter  et  crebre  subtilissime)  punctulato;  prothorace  quam 


longiori  nt  T  ad  3  latiori,  tm-e  ut  >:aput  (sp'I  ad  latera  mulUi 

mtigiit  grosite  et  hie  impr«SAo)  punutuLato;  elytris  ad  l»t«r& 

t«r  em&rginatiu  (partium  emai^inaLarum  finibus  obtttse  angu< 

latts),  subserialim  (iierierum    numero  circiter  'JQ)  fortit^r 

punctulatie;  nntennis  brevibuH,  apicem  ventu-i  sat  corapressU; 

proHtemo    inter    coxtis    loDgitudinaliter    leviU;r    impresso. 

Long.  2i,  lat.  14  linftH. 

This  remarkable  Paroptin  differH  from  all   others  known  to  me 

liy  the  p<;cu]iar  outline  of  it»  elytra.     This  is  lal«ra]ly  prominent 

immediat«ly  Iwhind  the  shoulder,  then  concave  to  about  the  end 

of  the  front  one-third  of  the  whole  outline,  where  it  in  obtusely 

angularly  prominent,  then  concave  again  to  somewbut.  beyond 

the  middle  of  the  whole  outline,  where  it  is  again  angularly 

prominent,  then  alightly  concave  to  the  apex.      Although  tiie 

pUDCturatiou  of  the  elytra  is  far  from    being  regularly  seriate 

thnmghout,  it  i»  ho  on  the  greater  part  of  the  disc,  and  therefore 

thin  species  ought  to  be  placed  (since  its  elytra  are  non-verrucose) 

in  my  Oroup  iv,  (and  aluo  it  falls  in  Chapuis'  Groupe  iv.,  althoagh 

th"  charaiitern  of  that  tfroup  arp  not  altogether  identical  with 

thoHe    of  my    Qroup    iv.).      In    my   subdivision    of    Oroup  iv. 

(P.L.S.N.S.W.  1896,  p.  643)  it  mnat  be  referred  t«  Subgroup  I, 

from  all  the  previously  described  raembera  of  which  it  dtfFers  by  the 

"  strongly  marked  character  "  (placing  it  in  the  subgroup)  being 

the  remarkable  outline  of  the  elytra. 

W.  Australia. 


P.L.8.N.S.W.    1896, 
reiul  perparvula,  Clk. 


Erratum. 

.  6i0,   line   3 — For    perparvula,   Chp., 


[Printed  off  August  5th,  1901,] 
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NOTES  ON  THK  BOTANY  OF  THE  INTERIOR  OF 

NEW  SOUTH  WALES. 

By  R.  H.  Cambaoe,  L.S. 

Part  III. 

(Plate  xii.) 

The  following  notes  refer  t-o  the  country  extending  from  Mudall 
Station,  on  the  Bogan  River,  to  Euabalong,  on  the  Lachlan : — 

Soon  after  leaving  the  river  some  of  the  West  Bogan  scrub 
clearing  is  noticed,  and  it  is  found  that  most  of  the  White  or 
Cypress  Pine,  Caliifrin  robusta,  has  been  destroyed  by  ring- 
barking.  It  seems  very  doubtful  whether  this  is  a  wise  action, 
as  there  is  apparently  no  timber  left  to  adequately  take  its  place. 
The  result  of  several  years  of  enquiry  has  led  me  to  believe  that 
if  a  vote  were  taken  tliroughout  the  western  district  as  to  which 
is  the  most  all  round  useful  timber  there,  the  verdict  would  be 
in  favour  of  Cypress  Pine;  though  at  the  same  time  there  are 
settlers  who  destroy  it  for  fear  of  scrubs  being  formed  by  the 
seedlings.  Unfortunately  it  covers  large  tracts  of  country  between 
the  Bogan  and  the  Lachlan,  much  to  the  injury  of  the  sheep- 
breeder,  for  not  only  does  it  prevent  the  growth  of  grasses,  but 
affords  shelter  for  vermin.  Still  it  does  not  by  any  means'  become 
a  nuisance  everywhere  it  grows,  and  it  is  questionable  whether 
in  some  instances  it  would  not  be  better  to  give  up  certain  areas 
solely  to  the  Pine  for  the  sake  of  the  timber,  as  these  areas  are 
often  almost  useless  for  sheep.  There  is  one  quality  which  this  tree 
has  to  commend  it,  and  that  is,  it  does  not  throw  out  suckers  no 
matter  at  what  stage  it  is  cut  down  or  ring-barked,  so  that  it  is  only 
in  respect  of  quantity  from  seedlings  that  it  is  considered  a  nuisance. 
It  extends  over  a  very  large  area,  preferring  the  dry  soil  and 
avoiding  the  damp  river  flats.  It  comes  eastward  till  it  reaches 
U 
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an  elevation  of  about  1,500  feet  aliove  sea  level,  when  it  cea-ses, 
though  it  is  seldom  plentiful  above  1,200  fe*t.  The  timber  is 
nsed  freely  for  fence  posts  and  all  liin<is  of  buildings.  It  seems 
to  resist  the  white  ant«  better  than  the  Box  timbers;  bat  Mr. 
Coles,  of  Gilgunnia,  informs  me  that  if  a  tree  be  ring-barked  and 
allowed  to  titand  till  dead,  it  in  noon  attacked  if  tben  cut  d>:>wn 
and  used;  but  if  cut  down  green  and  allowed  to  season  while  in 
a  horizontal  position,  it  offers  much  more  resistance.  The  theory 
advanced  for  this  Ls,  that  the  incisions  made  by  ringbarking 
afford  a  ready  escape  for  the  product  wliich  is  required  to  keep 
away  the  white  ants,  and  the  downflow  is  assisted  by  the  vertical 
position  of  the  trees.  I  give  these  particulars,  as  any  information 
on  the  subject  is  useful;  and  if  the  treatment  should  be  found 
reliable  it  might  possibly  be  of  service  in  connection  with  the 
attacks  of  the  Teredo  on  the  coast  Turpentine,  Syncarpia  lanri 
folia.  As  a  firewood  While  Pine  is  not  prized,  because  it  bums 
so  rapidly.  When  first  lighted  i  t  shows  some  similarity  to  Budtha, 
ErrmophUa  Mitchelti,  as  both  burn  with  considerable  splutter,  and 
both  are  objectionable  because  they  cover  everything  with  soot 
that  comes  within  range  of  the  fire.  In  other  respects  th« 
trees  are  quite  dissimilar.  It  might  be  mentioned  that  there  is 
scarcely  any  western  tree  which  does  not  make  good  burning 
wood,  but  perhaps  the  favourites  for  cleanliness  and  slow  burning 
are  Myall  and  Yarran;  while  north  of  Cobar,  where  Myall  does 
not  grow,  Aeaeia  exc.Ua  (Irnnwood)  is  considered  one  of  the  l»est 
in  these  respects. 

Between  Mudall  and  Pangee  Homesteads  the  following  trees 
and  shrubs  were  noticed:  —  Geijera  parviflorn  (Wilga),  Pimelia 
microcep/iata,  Eremophila  mactilata  (Wild  Fuchsia),  E.  Mitc/ielli 
(Budtha),  Slerculia  divergifolia  (Currajong),  Caiuarina  Camhagei 
(Belah),  Pittosporum  phiUyrtFoides,  Myoporum  (Userti  (Dogwood), 
Hakea  leueopUra  (Needlewood),  Dodonaa  3p.(Hophush),  Canthium 
oUi/olium,  Hettrodendron  o/ete/olium  (Rosewood),  Apophyllum 
anoiruiium  (Currant  or  Emubush),  Fuxanua  acuminalus  (Qunn- 
dong),  CoIIUtU  robuata,  Capparia  Mitehdli  (Wild  Orange),  Bxo- 
carpjit  aphyUa. 
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Flindersia  maculosa  (Leopard  Tree)  and  Atalaya  hemiglauca 
(Whitewood)  are  to  be  seen  near  Mullengudgery,  on  the  railway 
line,  to  the  north  of  Mudall,  which  seems  about  their  southern 
limit,  though  they  may  possibly  extend  down  the  Darling  River. 

The  Acacias  are  represented  by  A,  Oswaldi  (Miljee  or  Dead 
Finish),  A,  deaJhata  (green  variety),  and  A.  Jiomahphylla  (YarranV 
Just  at  starting,  and  near  the  river,  A.  pendnla  (Myall  or  Boree) 
is  fairly  plentiful,  and  has  been  more  so;  but  in  travelling  from 
this  point  to  the  Lachlan  vik  Nymagee,  it  is  not  seen  again  until 
that  river  is  reached,  a  distance  by  road  of  about  150  miles  To 
a  Bogan  River  man  the  knowledge  of  this  fact  would  at  once 
convey  the  impression,  which  is  correct,  that  the  country  lying 
between  the  Bogan  and  Lachlan  Hi  vers  along  this  route  is  not 
made  up  of  river  plains,  but  is  inclined  to  be  scrubby,  hilly  and 
dry.  The  country  lying  to  the  west  of  this  road  is  of  the  same 
nature,  with  no  natural  water  conservation.  Before  the  days  of 
squatt-ers  and  Government  tanks,  and  in  times  of  drought  I  do 
not  think  any  water  could  have  been  obtained  between  Bourke 
and  Condobolin  via  Cobar  and  Nymagee,  except  immediately 
after  a  thunderstorm.  The  aborigines  were  assisted  in  their 
journeys  across  this  class  of  country  by  obtaining  water  from  the 
lateral  roots  of  the  Mallees,  as  mentioned  by  previous  writers. 
The  species  from  which  the  chief  supply  was  obtained  is  the  Red 
Mallee,  Eucalyptus  oleoma.  In  South  Australia  this  tree  is 
sometimes  called  Water  Mallee  because  the  roots  yield  a  consider- 
able quantity  of  water.  These  roots  were  cut  into  lengths, 
and  stood  on  end;  the  water  would  then  at  once  begin  to  drip 
out  in  exactly  the  same  way  as  it  does  from  the  large  vines  known 
as  Supple  Jack,  which  are  found  in  the  coast  brushes.  For  the 
information  of  those  who  have  not  had  any  experience  in  drinking 
from  these  vines,  it  ma}'  be  mentioned  that  after  selecting  one 
about  three  inches  in  diameter  it  is  not  sufficient  to  simply  cut  it 
in  one  place,  as  then  only  a  little  moisture  would  appear,  but  it 
is  necessary  to  make  an  incision  above,  or  better  still,  to  cut  a 
length  of  two  or  three  feet  right  out.  A  bushman  holds  this  up 
and  allows  the  water  to  flow  straight  into  his  mouth,  so  as  to 
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Ui  eleVEttton  of  about  1,500  feet  above  sea.  level,  when  i' 
though  it  is  seldom  plentiful  above  1,200  feet.  The  ti 
used  freely  for  fence  posts  and  all  kinds  of  buildings.  ' 
to  resist  the  white  ants  better  than  the  Box  timbers; 
Coles,  of  Gilgunnia,  informs  me  that  if  a  tree  be  ring-bar 
allowed  to  stand  til!  dead,  it  is  soon  attacked  if  then  c 
and  used;  but  if  cut  down  green  and  alloweil  to  seaaon 
a  horizontal  position,  it  offers  much  more  resistance.  Th 
advanced  for  this  is,  thai  the  incisions  made  by  ring 
afford  A  ready  escape  for  the  product  which  ia  retjuired 
away  the  white  ants,  and  the  downflow  is  assisted  by  the 
position  of  the  trees.  I  give  these  particulars,  as  any  infe 
on  the  subject  is  useful;  and  if  the  treatment  should  t 
reliable  it  might  p03.iibly  be  of  service  in  connection  ' 
attacks  of  the  Teredo  on  the  coast  Turpentine,  Sj/ticarp^ 
folia.  As  a  firewood  White  Pine  is  not  prized,  becaose 
Borapidly.  When  first  lighted  it  shows  some  similarity  tr 
Eremophila  MiUhdli,  as  both  burn  with  considerable  spl< 
both  are  objectionable  because  they  cover  everything 
lliat  comes  within  range  of  the  tire.  In  other  K. 
trees  are  quit«  dissimilar.  It  might  be  mentioned  h 
scarcely  any  western  tree  which  does  not  make  g(^ 
wood,  but  perhaps  the  favourites  for  cleaolineBS  and  » 
are  Myall  and  Yarran;  while  north  of  Cobar,  when 
not  grow.  Acacia  exr.'.Ua  (Ironwood)  is  considered  o; 
in  tbeee  respects. 

Between  Mudall  and  Pangee  Homest«a(i3  the 
and  shrubs  were   noticed: — Geijera  parviflora  ('^ 
microeejjhala,  Srejnophila  jrtaeulata  (Wild  Fuohf 
(Budtha),  Stercviia  diiwrsi/b/ia  (Currajong),  Ca*n 
(Belah),  Pittoaporum  phiHyr(toide»,  Mt/oporutn  (t 
.ffatea/9«cop(«m(Needlewood),Z'o(/ono!oBp.(Ho 
oleifoliuTn,    fleterodendron   oUaJolivm    (Roaew 
anomalum  (Currant  or  Emubush),  Frtmntu 
dong),  CaXliirvi  robueta,  C'apparis  Milehelli  { 
s  nphytla. 
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an  elevation  of  about  1,500  feet  above  sea  lev*l,  when  it  ceaai 
though  it  is  seldom  plentiful  above  1,200  feet.  The  timber  ^ 
used  freely  for  fence  posts  and  all  kinds  of  buildingB.  It  sewu- 
to  reaist  the  white  ants  better  than  the  Box  timbers;  but  Mi 
Colea,  of  Oilgunnia,  informs  me  that  if  a  tree  be  ring-barked  Ui. 
allowed  to  stand  till  dead,  it  is  soon  attacked  if  then  cut  do« . 
and  used;  but  if  cut  down  green  and  allowed  to  season  while 
a  horizontal  position,  it  offers  much  more  resistance.  The  thsOu 
advanced  for  this  is,  that  the  incisions  made  by  ringbarkiii 
afford  a  ready  escape  for  the  product  which  is  rei|uire<:l  to  kei. 
away  the  white  ants,  and  the  downflow  is  as.sisted  by  the  vertiv 
position  of  the  trees.  I  give  thene  particulars,  as  any  informatii 
on  the  subject  is  useful;  and  if  the  treatment  should  be  font 
reliable  it  might  possibly  be  of  service  in  connection  with  V 
attacks  of  the  Teredo  on  the  coast  Turpentine,  Syncarpia  lau, 
folia.  As  a  firewood  White  Pine  is  not  prized,  Ijeeauae  it  boT' 
so  rapidly.  When  first  lighted  it  shows  some  similarity  to  Bud^t 
Eremophila  Mitckelli,  as  both  burn  with  considerable  splutter,  %i 
both  are  objectionable  because  they  cover  everything  with  so 
that  comes  within  range  of  the  fire.  In  other  respects  C 
trees  are  quite  dissimilar.  It  might  be  mentioned  that  there 
scarcely  any  western  tree  which  does  not  make  good  burni 
wood,  but  perhaps  the  favourites  for  cleanliness  and  slow  bumiJ 
are  Myall  and  Yarran;  while  north  of  Cobar,  where  Myall  dt 
not  grow,  Acfteia  exctlna  (Ironwood)  is  considered  one  of  the  fc 
in  these  respects. 

Between  Mudall  and  Pangee  Homest«ads  the  following  tr" 
and  shrubs  were  noticed  : — Geijera  parviflora.  (Wilga),  Pinu~ 
microeephala,  Eremophila  titaculala  (Wild  Fuchsia),  E.  ifiteh^' 
(Budtha),  Slercidia  divergifolia  (Currajong),  CatuaTtna  Camba_     " 
(Belah),  Pittosporum  phtlli/nroides,  Afi/oporuni  desurti  (Dogwof''  '■ 
Hakea  leueoptera  (Needlewood),  Dodoniea  sp.(Hopbush),Cfln(A^ 
dUifolium,   neurodendron  ole<e/olium    (Rosewood),  ApopkyUi  ^" 
anomalum  (Currant  or  Emubuah),  Fusanua  acvminalm  (Qui     -^ 
dong),  Caililriii  robnsia,  Capparis  Afitcltel/i  (Wild  Orange),  £^     - 
iphylla. 
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avoid  noticing  the  woody  tattte  which  is  in  evidence  if  the  water 
is  collected  in  a  Teasel  and  allowed  to  stand. 

Mr.  Surveyor  E.  A.  KarriR  informs  me  that  in  the  dry  country 
back  from  the  Murray  River  the  wild  pigs  break  up  the  roots  of 
the  Mallee,  which  are  apparent!}-  their  chief  water  supply. 

At  nhoul  '20  miles  north  of  Mudall,  and  a  few  miles  south  of 
Nyngan,  is  a  clump  of  Acacia  harpophyUa  (firigalow),  noticed  in 
1892. 

The  Eucalypts  noticed  were  E.  largifloreits,  E.  popuHl'olia 
(Bimble  Box),  E.  itUert'xla,  E.  Woollsiana,  E.  dumo»a,  E.  oleota, 
and  E.  rottrata  (River  Red  Gum). 

E.  largiJloretM  was  seen  near  the  Bogan,  and  not  again  until 
the  Lachlan  wag  reached. 

B  roflrata  was  not  seen  after  leaving  the  Bogan,  till  it  was 
found  on  a  creek  at  Fangee  Homesteiul. 

Prom  Fan  gee  tn  Nymagee,  a  distance  of  about  2K  miles  westerly, 
there  are : — CalHtris  robu»la,  Escoearpiu  apkylla,  Apophyllum 
anomaluin,  Brvmophila  Mitchel/i,  B.  limgifoUa  (Emubush), 
Hakf.a  UticopleTa,  Heliehiymim.  Cnnninghntnii,  Geijera  parvijliira, 
Heterodf,ndron  oteafblium,  CapparU  Mitchelli,  Myoportan  etegtrti, 
Canlhinni  olei/oUvm,  Ca»»ia  erernophila,  Fusanits  acaminatiu, 
CelfMlrui  Gwminghamii  (a  shrub  with  small  pink  fruits  and 
bitter  leaves),  Boseitna  sp.  (without  flowers),  Stercnlia  diversifolia, 
Beyeria  vieosa,  and  Cagnnrina  Cambtigei. 

HrlKrodenriron  oUirfolium  is  known  here  and  to  the  eastward, 
towarilM  Dobbo,  both  as  Rosewood  and  Whitewood,  the  confusion 
having  probably  arisen  in  the  following  manner  : — North  of 
Nyngan  and  around  Bourke  the  tree  known  as  Whitewood  is 
Aialaya  hemiglauca;  and  the  wood,  which  is  not  extremely  hard 
for  a  western  timber,  is  white  right  through.  It  is  seldom  to  be 
fnund  to  the  south  of  Nyngan,  but  the  other  tree,  Heterodendron 
oUcefotiitm,  is,  and  in  young  trees  the  wood  is  all  white,  while  the 
bark  somewhat  resembles  that  of  Alalaya  hemiglauea,  which 
partly  accounts  for  the  confusion.  In  mature  trees  of  Heteroden- 
dron oietefolium,  which  reach  a  height  of  40  feet,  with  a  diameter 
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of  Rosewood,  and  it  is  exceedingly  hard,  though  not  tough. 
Near  Nymagee  I  have  known  large  trees  of  it  called  Ironwood, 
owing  to  the  hardness  of  the  wood.  Through  having  white  wood 
when  young  and  red  wood  when  mature,  is  another  and  probably 
the  chief  reason  why  the  tree  has  the  two  names  of  Whitewood 
and  Rosewood,  for  I  found  that  on  some  holdings  they  are  con- 
sidered two  species.  On  the  Lachlan  and  about  Trangie,  on  the 
western  railway  line,  are  places  where  it  seems  to  attain  its 
greatest  size.  The  leaves  are  much  in  request  for  fodder,  and  if 
the  branches  be  lopped,  young  shoots  will  grow  freely,  giving  the 
tree  a  very  pretty  appearance,  although  generally  it  is  by  no 
means  an  umbrageous  species.  Between  Bourke  and  Cobar  it  is 
seldom  much  more  than  a  shrub,  with  pale  glaucous  leaves,  and  is 
one  of  the  plants  known  as  Blue  Bush,  though  on  Gundabooka 
Station  I  have  heard  it  called  Rose  Bush  as  well.  The  species 
extends  at  least  as  far  south  as  the  Murrumbidgee,  generally 
growing  on  good  soil  and  avoiding  rocky  situations.  Its  aboriginal 
name  on  the  Lachlan  is  Beernan,  and  towards  the  Bogan  it  is 
Ruba. 

The  Acacias  noticed  between  Pangee  and  Nymagee  were : — A. 
hoinalophylla^  A.  Osvoaldiy  A.  hakeoides,  A.  decora,  A.  doratoxylon 
(Currawong),  A.  colletioides  (Pin  Bush),  A.  Burkittii^  and  A, 
amblygona,  A.  Cunn.,  a  dwarf  prickly  species  growing  near 
Nymagee 

The  Eucalypts  seen  were : — lH.  rostrata,  only  close  to  Pangee, 
E.  populifolia,  E.  WoolUiaitay  E.  inter texta,  E.  oleosa^  E.  dumosay 
E.  viridiSf  E.  aideroxylon,  E.  tereticornis,  var.  dealhata^  and  one 
tree  of  Ironbark  Box  found  on  a  slate  ridge  among  E,  sideroxylon 
and  E.  Woolhiatui.  The  Ironbark  Box  is  the  tree  which  has  the 
appearance  of  being  a  hybrid  between  E.  aideroxylon  the  Iron- 
bark,  and  E.  Woollsianay  the  Box.  Just  north  of  Nymagee  is  a 
hill  of  considerable  geological  interest,  one  side  being  Silurian 
slate,  and  the  other  a  porphyry  and  granitic  rock.  On  the  slate 
aide  is  Eucalyptus  Morrisii,  a  mallee  8  or  10  feet  high,  but  it  is 
seldom  found  on  the  other  side,  where  instead  there  is  E.  terti- 
cornis,  var.  dealbata.     All  through  I  have  noticed  that  the  former 
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preftsrs  a  sedimeiitarv  formation,  and  the  lattet-  is  strongly  repre- 
sented on  an  igneous,  though  they  are  not  absolutely  restricted 
to  either.  I  have  never  seen.  E.  Jforriiii  growing  east  of  »  tine 
joining  Uirilambone,  Nymagce,  and  Euabaloug. 

A  few  trees  of  Acaeia  irnpUxa,  Benth.,  (Hickory)  were  found 
uii  the  top  of  the  igneous  hill.  This  is  the  most  north-westerly 
locality  in  which  I  have  found  this  speciea.  It  was  next  seen  at 
A  point  about  80  miles  south-easterly  from  Nymagee,  towards 
Trundle,  and  here  again  it  was  on  the  top  of  a  hill  composed  of 
i^^iieous  rook,  a  very  tine  granite,  there  being  not  more  than 
half-a-dozen  trees.  The  question  suggested  by  the  position  of 
these  isolated  representativea  of  a  species  which  is  known  to 
extend  southerly  through  New  South  Wales  and  Victoria,  is 
whether  these  trees  have  once  been  more  plentiful  in  the 
aorth-weat  and  have  been  reduced  by  geologieal  and  climatic 
agencies,  or  whether  they  are  only  now  finding  their  way  out  in 
that  direction.  Judging  from  the  i^urroundings  I  incline  to  the 
former  suggestion,  but  the  solution  of  the  question  seems  full  of 
int«rcE^t  to  both  botanists  and  geologists. 

Oaguarina  quailrivalvit  (Mountain  or  She  Oak),  with  cones  2^ 
inches  long,  was  also  noticed  on  the  igneous  hills.  Also  Exocarpus 
cupreeai/vrmii,  Lahill.,  (Native  Cherry),  and  now  seen  for  the  first 
time  in  coming  from  Bourke.  Other  trees  growing  around  were 
EacalypluK  ndf.roxylon  and  Acacia  iloraloxylon.  Tecoma  autfralU 
(Bignonia)  was  found  still  flowering  early  in  June.  The  aboriginal 
name  for  this  climber  is  Geewong, 

From  Nymagee  to  Wirlong  Copper  Mine  is  about  15  miles 
south-westerly,  and  near  the  road  the  following  trees  and  shrubs 
were  noticed  ; — CalHtris  robitata,  Hakta  lencojitera,  neurodendron 
olemfolium,  Apophyllujii  anomaluiii,  Capparii  MitclielU,  Getjera 
parvijlora.  Cassia  eremophila,  Dodonma  sp.,  Bertya  Cunninyktimii 
(Broom  Bush),  Fnsanvs  acuminatus,  Slercutia  diversifolia, 
Eremopki/a  Mitckelli,  E.  longifolia,  and  Eriotlemon  difformit.  A, 
Cunn.,  a  shrub  with  short  leaves  and  pi-etty  white  terminal 
flowers.     Only  a  few  flowers  were  found  in  June,  but  the  plant 
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attractive  little  shrub.  After  passing  the  six-mile  gate  there 
were  Pittoaparum  phillyrceoidea^  Exocarpua  aphf/lla,  Ccuuartna 
quadrivcUvis^  Melaleuca  tmcinata^  R.Br.,  (Tea  Tree),  Canthium 
oleifolium  (at  the  12-mile  tank),  Ca^marina  Cambageij  Bosaicea 
sp.y  Triodia  irritans,  R.Br.,  (Spinifex),  and  Myoporum  deserti. 

The  Acacias  included  A,  Oswaldi,  A,  hakeoidea^  A.  homalophylla^ 
A,  Burkittiif  A,  decor a^  A.  calamifolia^  Sweet,  A.  doratoacylon,  A, 
aneura  (Mulga),  and  a  very  little  of  a  plant  like  A,  undulifoliaf 
Frazer,  but  as  neither  flowers  nor  pods  were  found  it  is  impossible 
to  speak  with  certainty. 

A  few  trees  of  what  is  probably  A.  rigens,  A.  Cunn.,  were  seen, 
but  as  only  very  young  flowers  were  obtained  the  identification 
is  not  certain. 

One  tree  of  Acacia  aiieura  was  seen  soon  after  leaving 
Nymagee,  and  half  a  dozen  more  at  about  11  miles,  so  that  the 
species  is  not  very  well  represented  in  this  locality. 

A.  calamifolia  grows  about  here  with  one  stem  for  only  a  few 
inches,  then  spreads  into  half  a  dozen  with  fairly  smooth  grey 
bark.  Height  up  to  12  or  15  feet,  and  quite  as  broad  across  the 
top.  The  leaves  are  needle-shaped  with  slightly  curved  points. 
On  first  catching  sight  of  the  trees  it  is  noticed  that  small  bushes 
have  much  the  appearance  of  A.  Burklttli^  but  the  latter  always 
assumes  more  of  a  shrub-form  with  thin  stems,  growing  in 
patches,  and  its  appearance  would  suggest  the  name  of  Broom 
Bush. 

The  Eucalypts  seen  were  E,  populifoliay  E,  intertexta,  E.  oleosa^ 
E.  dximosn,  E.  viridis,  E.  sideroxylon^  E.  Mo^^risii,  E.  tereticornisy 
var.  dealbuta,  E.  Woollsiana^  and  E.  uncinata.  E.  sideroxylon 
had  not  ceased  flowering  in  the  Nymagee  district  early  in  June. 
Around  Nymagee  E.  intertexta  is  burnt  considerably  for  charcoal, 
and  seems  to  be  the  chief  tree  used  for  that  purpose.  It  is  known 
by  some  as  Gum,  and  by  others  as  Yellow  Box. 

Soon  after  passing  tlie  1 2-raile  tank  a  small  patch  of  very 
narrow-leaved  malleewas  noticed,  which  upon  investigation  proved 
to  be  Eucalyptus  uncinata,  Turcz.  The  fruits  were  unusually 
small,  but,  together  with  the  flowers,  are  otherwise  identical  with 
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specimens  recently  collected  in  South  Australia,  and  kind)}* 
identified  for  me  by  Mr.  J.  G.  Luehmann,  P.L.S.,  Curator  of  the 
National  Herbarium,  Melbourne.  In  a  pre\-ious  paper  (Part  i.) 
it  was  mentioned  that  only  four  species  of  mallee  were  noticed 
between  Bourke  and  Condobolin,  but  the  identification  of  E. 
uncinaCii  makes  five.  The  species  probably  extends  to  the  south- 
west from  the  point  where  it  baa  been  found.  It  has  not  previously 
been  recorded  so  far  east  in  New  South  Wales,  and  appears  to 
have  been  known  to  exist  chiefly  in  the  south-west  comer  of  the 
State. 

Owing  to  their  narrow  leaves,   E.   uneinata  and  E.  viridU 
might  easily  be  confused  in  the  distance,  but  a  comparison  of 

fruits  or  flowers  enables  the  observer  to  readily  separate  them. 
The  fruits  of  the  former  are  somewhat  like  those  of  E.  oleosa  on 
a  small  scale,  and  both  have  the  peculiarity  of  holding  part  of 
the  style  in  position  long  after  the  rest  of  the  flower  has  fallen. 
The  top  of  the  style  is  eventually  broken  off';  the  split  base  still 
remaining  is  then  seen  as  three  or  four  pi'otruding  valves.  Bui 
these  two  Mpet-iesi  would  rarely  be  confused  when  seen  growing, 
owing  to  the  great  difference  in  the  size  of  their  leaves,  those  of 
E.  oleoea  being  large  beside  those  of  E.  tnieiiiata.  In  most 
Eucalypts  the  stamens  stand  out  fairly  straight  when  the  flower 
is  fully  developed,  but  a  characteristic  of  E.  u-ncinata  is  that  the 
filaments  are  slender,  and  seem  too  weak  to  straighten  out,  the 
alternative  being  that  to  a  great  extent  they  retain  the  angles 
which  are  formed  before  the  anthers  are  released  from  the  calyx. 
The  Wirlong  Copper  Mine  is  situated  among  some  hills  made 
up  of  slate  and  crushed  porphyry,  and  growing  around  are 
Caauarina  q-uadrivalvii,  Heliehryivm  Cunningkamii,  Phebaliut» 
glanduloium,  Eremophila  latifolia,  ErioaUmon  difformU,  Cryp- 
landra  amara,  Sm.,  Tecoma  augfralis  with  narrow  leaves,  Beyeria 
viicosa,  Eucali/ptua  aiiieroxylon,  E.  viridit,  E.  Morriaii,  and  £. 
tereticornif,  var.  dealbala.  This  last-named  tree  grows  here  some- 
times in  mallee  form,  spreading  out  from  one  root  into  ti  or  10 
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An  interesting  shrub  was  found  on  the  top  of  the  highest  hill 
to  the  north  of  the  mine,  and  appears  to  be  a  variety  of  Correa 
specioBOf  Andr.  It  bears  whitish-green  flowers  half  an  inch  long, 
each  having  four  connate  petals,  giving  the  flower  a  tubular 
fcHrm.  The  eight  stamens  are  arranged  so  that  there  is  one 
extending  along  the  centre  of  each  petal,  and  one  at  each  angle 
formed  by  their  adhering  edges,  the  internal  appearance  of  the 
flower  resembling  a  partially  opened  umbrella.  This  plant  was 
never  seen  by  me  in  any  other  part  of  the  western  district,  though 
probably  it  is  to  be  found  there. 

Sonth  of  the  mine,  and  along  the  south  boundary  of  portion 
M.Ll4,  parish  Jamieson,  is  an  Acacia  growing  as  little  trees  8  or 
10  feet  high,  with  narrow  viscid  leaves  No  pods  were  to  be 
seen,  and  the  flowers,  which  were  only  just  forming  in  June, 
appeared  in  their  young  state  as  almost  sessile  globular  heads 
arranged  in  pairs.  The  plant  was  not  met  with  again,  and  the 
incomplete  specimens  have  not  been  identified. 

Acacia  amblygona  was  found  on  a  hill  to  the  south,  and  A. 
exceUa  to  the  south-west. 

From  the  Wirloug  Copper  Mine  to  Gilgunnia  is  about  20  miles 
in  a  general  southerly  direction,  the  formation  consisting  of 
alternate  slate  and  porphyry  hills,  and  lowland  made  up  from  the 
denudation  of  those  elevations.  The  following  trees  and  shrubs 
were  noticed  : — Fitto»poruin  phillyrceoidesy  FiLsanus  acu/ainatusy 
Ccuuarina  Camha^ei,  C.  quadrivalvis  (on  a  sandy  ridge),  CaJlitris 
robustay  Geijera  parviflora,  EremophUa  Mitcfislli,  E.  loiigi/oliay 
E,  Uuifoliay  Melaleiica  sp.  (without  flowers),  Erioatemon  diffbrmis, 
ApophyUum  anomaluniy  Capparis  Mitchell i,  Hakea  lettcopf^ra, 
Ueterodendron  oleoifoliuvi  (with  rather  pale  leaves),  Exocarpus 
aphylUiy  DodonoRa  viscosa^  var.  attenuatay  Bertya  Cunnhigkaviiiy 
Templetonia  sp.  (without  flowers),  and  Sterculia  diversifolia. 

The  Belah  hereabouts  has  green  branchlets,  and  not  that  pale 
appearance  commonly  seen  between  Bourke  and  Cobar. 

In  this  and  many  other  places  in  the  west  there  is  a  vine, 
Lyonsia  eticalyplifoliay  which  almost  covers  some  of  the  large 
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ti-ees,  anil  in  lime  kills  them.  I  do  uot  at  present  know  wbetlier 
thin  species  pi'oduces  y&iaa  like  Parsongia  Paddiaoui,  Baker. 

The  Acacias  .seen  were : — A.  dealbatit  (greea  i-ariety),  A.  Itoma- 
lophylla,  A.  hakeoidKn,  A.  doratoxi/lon,  A.  Biirkittii,  a  few  trees  o( 
A.  aneura,  A.  decora  (growing  on  the  porphyry  formation),  A. 
riffem  (?),  and  A.  Ontnildi  (locally  known  as  Middy).  At 
Dandaloo,  on  the  Bogan,  an  alxiriginal  name  for  thia  tree  is 
Currawawidgee.  All  through  this  district  the  Yarran  in  corered 
with  a  mistletoe,  Loranthuu  penduhix,  SJeb. 

The  Eucalypts  noted  were  : — E.  WoolUia<ia,  E.  ^ideroxylon,  B. 
Uretieoraia,  var,  dealbala,  E.  Marrini,  E.  viridU,  B.  populi/oHa, 
E.  oleosa,  E.  iulerlexta,  B.  ditmata,  and  B.  raatrata. 

In  travelling  southerly  and  easterly  from  Oilgunnia  B.  Morrigii 
was  never  aeen  again. 

The  Ironiurk  (E.  tideroxytira)  contiiiues  aa  usual  in  the  far 
west  to  be  of  rather  crooked  growth,  and  it  is  seldom  possible  to 
get  more  than  one  log  from  a  single  tree. 

The  only  trees  seen  of  the  River  Red  Gum  {E.  Tontraiaj  were 
along  the  banks  of  Sandy  Creek,  near  a  Government  tank.  The 
composition  of  the  bed  of  this  watercourse  gives-  evidence  that 
the  stream  taken  its  rise  in  hills  of  granite  somewhere  away  to 
the  westward.  The  fact  of  a  Government  tank  being  constructed 
within  half  a  mile  of  this  creek,  and  in  no  way  connected  with  it 
for  supply,  demonstrates  tlie  fact  that  for  the  greater  part  of  the 
year  it  is  a  creek  without  water,  like  most  of  the  western  water- 
courses. Early  in  May  of  lr*99  I  reachetl  this  spot  one  evening 
with  thirsty  horses  only  to  lind  both  creek  and  tank  dry,  which 
goes  to  prove  that  a  Government  tank  is  not  always  a  guarantee 
of  water,  though  as  a  matter  of  fact  it  generally  is.  On  examining 
the  River  Gums  it  was  found  that  although  the  leaves  and  mature 
fruits  were  typical,  the  buds  showed  a  dififerent  operculum  to  the 
usual  form,  for  insteiul  of  being  pointed  and  pinched  in  the 
middle  they  tapered  away  evenly  from  the  base  to  a  rather  blunt 
ending,  and  were  shorter  than  usual,  having  much  the  appearance 
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Stand  dukt  this  form  is  not  actaaUT  rare^  still  I  kave  onlv 
collected  it  on  creeks,  and  have  never  noticed  it  on  the  treea 
growing  near  large  rivers. 

In  travelling  throogh  this  part  of  the  conntrv,  it  is  not  long 
before  anyone  interested  in  botany  learns  that  the  hills  of  8edi> 
mentary  formation  are  mach  more  prolific  in  botanical  specimens 
than  are  those  composed  of  igneous  rocks. 

Near  Back  Berdoaba  Station,  about  6  miles  north  of  Gilgunnia, 
is  a  hill  apparently  of  porphyry  rising  a  few  hundred  feet  above 
the  surrounding  levels,  and  known  as  North  Peak.  The  Eucalypts 
on  it  are  confined  to  E.  popnlifoiia  and  E,  ttrtticomi^fy  var.  lieal- 
bata^  chiedy  the  latter,  some  of  it  growing  as  trees  and  some 
spreading  as  mallees.  Cfuuai'ina  quadricaivis  is  also  found  near 
the  top,  with  Acacia  dorcUoxylon,  Stemdia  divtnifblia^  and 
CafUhium  oleifolium;  while  climbing  over  them  is  Teconia 
atuUralis,  Just  at  the  base  of  the  hill  there  are  CaUiiris  robtista 
and  Ac€u:ia  decora.  All  the  above,  with  the  exception  of  Canlhium 
oleijoliuni,  may  be  expected  on  any  porphyry  hill  throughout  the 
(xilgunnia  district.  Most  of  these  hills  are,  therefore,  fairly  clear, 
and  generally  they  present  a  rounded  form  in  the  distance. 

From  Gilgunnia  to  Double  Peak  is  about  23  miles  southerly, 
the  formation  being  slate  for  5  or  6  miles  after  which  it  is  chiefly 
weathered  porphyry.  CaUUris  robusta  is  to  be  found  all  the 
way,  other  trees  and  shrubs  met  with  being  : — Eremophiia 
Mitch**Ui^  E,  lonyifolia^  E.  Jatifttlia,  Hakea  Itucopteia^  Casuarina 
Cambagei,  Cassia  ereinophUa,  Apophyllum  anomahim^  HeUrodeU" 
dron  olecFjbliumy  Geijera  parv\tiora^  Dodotura  sp.,  Eurocarpiis 
aphylla,  Sterculia  diversifoHa^  Eriostemon  dijfonnis,  and  Oharia 
lUcnrrens,  A.  Cunn. 

The  Acacias  were  represented  by  A.  honiahphylla,  a  little  of 
A.  aneuray  A,  Omvaldi^  A.  decora,  A.  calamifolia,  A,  doratoxyion, 
and  A.  Burkittii.  Some  few  miles  after  leaving  Gilgunnia  a  few 
trees  of  Acacia  excelsa  were  seen,  and  this  is  the  most  southern 
point  at  which  I  have  ever  found  the  species,  though  it  may 
continue  to  the  south-west. 
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The  Eucttlypte  observed  were  E-  ohma,  S.  dumoea,  E.  populi- 
Jblia,  E.  iiiterUxta,  E.  viridu,  and  E.  Cerelicoritit,  vAr.  dealbalo. 
The  In-tter  is  sometinies  here  called  Applewood. 

Mount  Hope  U  about  10  miles  south  of  Double  Peak,  and  the 
vegetation  between  tliese  towns  is  much  the  same  as  that  pas^ied 
through  coming  from  Gilgunnia. 

From  Mount  Hope  to  Euabalong  is  about  -14  miles  south- 
easterly, and  up  till  two  years  ago  ihere  was  no  wat«r  to  be  had 
on  the  ruad  between  these  pinces,  and  the  stage  had  to  be  made 
in  one  da}-.  This  gave  one  very  little  time  to  examine  the  inter- 
venini;  ouuatry,  (.■onaeqiiently  my  notes  are  not  as  complete  as  I 
could  wish. 

Some  trees  noted  were  CatlUrU  rohuata,  Eucalj/ptun  popuUJblia, 
E.  viridU,  E.  Inl^rUrAa,  and  E.  uncinata;  the  last  of  these  has 
been  only  recently  identified  from  some  Hpecimens  which  I  had 
put  away.     The  fruits  in  this  case  are  of  normal  size. 

From  about  the  15- to  the  21-mile  posts  there  is  a  Mallee  scrub 
consisting  chiefly  of  E.  oietwtr,  and  E.  dumotta,  while  here  and 
tliere  through  the  scrub  are  trees  of  E.  siileroxyl.on  and  E.  inter' 
lr-i:tn.  At  about  half-way  to  Euftljalong  is  a  I'idge  of  sandatiine 
and  conglomerate,  probably  Devonian,  though  no  fossils  were 
found.  From  the  foot  of  this  elevation  the  mallee  extends  for 
many  miles  growing  among  the  sand  accumulated  from  the  wearing 
away  of  the  surrounding  hills. 

Just  after  pa.ssing  the  sandstone  hill  there  is  now  a  tank,  and 
growing  near  is  a  fair  t]uantity  of  Mulga,  Acticia  aneura,  some 
with  fairly  broad  and  some  with  very  narrow  leaves.  I  have  not 
seen  this  species  east  or  south  of  this  point,  so  that  probably  its 
south-easterly  limit  is  not  far  from  here. 

Aeaeia  homalophylia,  A.  hakeoideg,  and  A.  Iriplera,  Benth., 
were  noticed  at  different  points  along  the  road. 

Apophyllum  anomalum,  Tecoma  auatralU,  Casuarina  Camhagei, 
Carilaminf,  hirxuta,  Linn.,  and  Triodia  irritana  were  also  noted. 

Among  the  Mallee  about  here  there  is  often  a  spreading  Pine, 
Callitris  verriKom,  R.Br.,  which  grows  with  a  short  stem  and 


I 


BT    R.    H.    CAMBAGE.  209* 

Uiose  of  C  robustftf  and  are  covered  with  pimples  or  warts  full 
of  a  resinous  substance.  South  of  the  Lachlan  this  tree  is  some- 
times called  Turpentine. 

On  looking  over  my  specimens  I  find  that,  at  about  10  mile& 
from  Mount  Hope,  I  collected  a  Mallee  which  so  far  has  not  been 
identified,  and  may  possibly  be  undescribed.  This  makes  six 
species  of  Mallee  noticed  along  the  road  from  Bourke  to  Condo- 
bolin.  The  leaves  of  this  tree  are  narrow  like  those  of  E.  vxridisy 
or  E.  nncinata.  The  fruits  are  shaped  somewhat  similar  to  the 
large  forms  of  E,  viridiay  but  have  the  capsule  deeply  sunk.  The 
buds  have  a  short,  nearly  hemispherical  operculum.  I  have 
collected  the  same  species  in  the  Ninety  Mile  Desert,  South 
Australia,  but  in  neither  instance  was  I  able  to  procure  flowers. 

Towards  the  Lachlan  are  some  large  trees  of  Heterodendron 
oUafolium,  Here  Eucalyptus  laryiflorens  is  again  found  follow- 
ing the  river  country,  also  E.  rostrata. 

Another  tree  growing  on  the  river  flats  is  Acacia  saHciruiy 
Lindl.,  (Cooba  or  Native  Willow).  It  has  a  diameter  up  to  two 
feet,  and  is  a  most  useful  timber,  being  in  request  for  cabinet 
making  and  certain  wheelwright's  work  Cooba  appears  to  be 
the  aboriginal  name  for  this  tree,  but  there  is  a  growing  tendency 
in  the  west  to  pronounce  the  name  Cuba.  There  are  other 
cases  of  this  change,  notably  in  A.  hoinahphylla,  now  called 
Yarran,  but  by  the  aborigines  pronounced  Yarreen;  and  again  in 
A.  Cambagei,  Baker,  which  is  by  the  aborigines  pronounced 
Gidgea  or  Gidya,  but  very  often  now  called  Gidgee.  A.  salicina 
has  a  considerable  range,  but  is  generall}-  associated  with  river 
country.  Its  most  eastern  locality  recorded  is  the  Page  and 
Hunter  Rivers,  east  of  Scone.  This  particular  district,  east  of 
the  Dividing  Range,  is  interesting  in  being  the  home  of  several 
western  species  (already  recorded  by  Messrs.  Maiden  and  Betche); 
among  others  which  may  be  seen  from  the  road  are  Acacia 
harpophylla,  (Brigalow) ;  close  to  Scone,  A.  Jwmalophylla,  at 
Belltrees;  Heterodendron  oleoifolium,  Geijera  pai'vijlora,  and  large 
trees  of  Acacia  salicina,  near  the  Page  River.  Probably  a  search 
through  the  hills  would  reveal  several  others.     The  rock  here  is 
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the  same  an  Ihut  west  of  tlie  r&iige,  wliich  t«nds  to  show  thtit 
the  geological  formation  is  an  important  factor  in  the  diatributioD 
of  species.  Near  hei'f  the  Great  Dividing  Banfje,  with  its  i-old 
heighttt,  has  not  formed  the  usual  barrier  Ijetweeii  the  eajttem 
lud  western  florus,  fur  the  Liverpool  Ran){e  ia  lower  tlisn,  for 
instance,  the  New  England  Range,  the  Blue  Mountains,  or  the 
Monaro  Range,  the  highest  point  on  the  railway  tine  being  only 
a  little  over  '2000  feet,  as  B.gaiiiat  3000  and  4U00  feet  on  the 
other  ranges.  Therefore  climatit  conditions  have  probably  also 
ussist«d  in  the  spread  of  these  species. 

Growing  close  to  the  bank  of  the  Lachlan,  near  Euabitlong,  is 
n  tree  witli  rough  bark  and  long  narrow  leaven,  and  uften  known 
as  River  Oooba  to  distinguish  it  from  A.  naliciim,  with  which  it 
is  seen  to  have  altinitie«.  Tt  is  A.  gtennphylla,  and  foUows  the 
banks  of  the  Lachlan  tor  many  miles,  hanging  over  the  w(it«r 
among  the  Red  Gums.  , 

E.  m'lliodora,  A.  Cunn,,  Yellow  Box,  is  now  seen  for  the  first  J 
time.  Out  in  the  wefit  this  tree  is  generally  found  near  the  I 
rivors,  thoujrh  in  the  Balhurst  and  OraiiKe  .listricts  it  is  also  * 
growing  on  the  hills;  and  even  north-west  of  Farkes  it  extends 
on  to  the  hills  south  of  the  Bogan,  though  it  is  not  so  plentiful. 
Along  the  river  flats  it  is  a  handsome  sha<le-tree  with  a  pendulous 
habit,  and  after  being  lopped  often  grows  with  increased  beauty. 
Evidence  of  this  may  be  seen  near  Oootamundra,  where  for  years 
the  leaves  of  this  species  have  been  used  for  the  production  of 
a  well  known  brand  of  eucalyptus  oil.  The  bark  of  this  tree  is 
sometimes  smooth  and  white,  while  in  other  cases  the  trunk  is 
covered  with  a  brown  flaky  bark,  and  often  in  old  trees  it  is  quite 
rough  near  the  butt.  I  ha\e  looked  for  some  botanical  difference 
between  the  rough-  and  the  smooth-l>arked  forms,  but  have  failed 
to  find  any.  Nor  does  this  feature  seem  to  be  regulated  by 
climatic  conditions,  as  both  kinds  are  found  on  the  banks  of  the 
Lachlan  in  a  warm  climate,  and  again  on  the  cold  hills  around 

E.  melliodora  gives  a  good  timber,  especially  for  poets,  and 
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difficult  to  split,  it  is  for  these  reasons  often  left  alone.  In 
general  it  is  not  a  tall  tree,  considering  the  diameter  of  the 
trunk,  which  is  often  four  or  five  feet.  One  constant  feature  of 
this  species  is  that  the  sap  is  yellow,  and  this  is  always  the 
bnshman's  test  in  cases  of  doubt,  the  investigation  being  effected 
by  removing  a  piece  of  the  bark.  It  is  this  yellow  sap  that  gives 
rise  to  the  names  of  Yellow  Box  and  Yellow  Jacket. 

Its  flowers  are  rich  in  honey,  as  might  be  supposed  from  its 
botanical  name.  It  may  not  be  generally  known  that  in  some 
of  the  cold  parts  near  Bathurst  it  sometimes  becomes  necessary 
for  the  apiarist  to  travel  his  bees  for  flowers  in  much  the  same 
way  as  the  squatter  has  to  travel  his  sheep  for  grass,  and  partly 
because  certain  species  of  Eucalypts  do  not  flower  profusely  every 
year,  but  generally  miss  a  year,  and  sometimes  more.  In  such 
cases  a  patch  of  flowering  Yellow  Box  is  sought,  as  this  tree  gives 
the  best  results  to  the  bee  farmer.  Next  to  this  the  White  Box, 
E,  albenSj  is  considered  one  of  the  best  for  honey. 

E.  melliodora  has  a  wide  distribution,  but  is  much  more 
plentiful  west  of  the  Great  Dividing  Range  than  east  of  it, 
growing  on  both  igneous  and  sedimentary  formations,  though  it 
is  rare  on  the  Triassic. 

In  the  Campbelltown  and  Illawarra  districts  E.  Bosistoana^ 
F.v.M  ,  is  sometimes  called  Yellow  Box,  the  local  assumption  in 
some  cases  being  that  it  is  a  coast  form  of  E.  melliodora,  but,  as 
botanists  know,  the  species  is  quite  distinct.  Generally  where 
E.  Bosistoana  is  called  Yellow  Box  the  name  is  suggested  by  the 
colour  of  the  wood. 

Between  the  Bogan  and  the  Lachlan  vifl,  Nymagee  the  total  of 
the  Eucalypts  noted  was — E.  populifolia,  E.  largijlorensy  E, 
sideroxylon,  E.  Woollfdana,  E.  intertexia,  E,  melliodora^  E.  rostrata, 
E  tereticornis  var.  dealbata,  E.  Morrisii,  E.  oleosa,  E.  dumosa, 
E  viridis,  E.  uncinaia,  a  Mallee  not  identified,  and  one  tree  of 
Ironbark  Box. 

The  Acacias  were  represented  by  A.  pendiila,  A,  homalophyUa^ 
A,  excelsa,  A.  aneura,  A.  dorcUoxylon,  A,  Osuxddi,  A,  hakeoidei, 


A.  il^''ora,  A.  dealhata  (greeii  variety),  A.  JJurkilCii,  A.  ealamifolia, 
A.  triplera,  A.  amblygona,  A.  saiieiTta,  A.  glenopht/lla,  A.  colleti- 
oides,  A.  rigetteCi),  A.  undidifolia  (t),  and  A.  ap. 

EXPLANATION  OF  PLATE. 
Fig.  1. — PilloiporuiH  pltillyr'-oiiiti.  DC.  (BercigBH),  Nymngee,  N.B.W. 
rig.  2.^Eremophiln  lonffi/fiUa.  F.v.M.  (Emu  BiibIi).  Boarte.  N.S.ff. 
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NOTES   AND   EXHIBITS. 

Mr.  D.  G.  Stead  exhibited  a  beautiful  preparation  of  coral 
polyps  collected  at  Shark  Island,  Port  Jackson.  Also  some 
aboriginal  relics  which  he  had  discovered  in  December  last,  buried 
in  a  cave  at  the  top  of  a  midden  on  the  shores  of  Port  Hacking. 

Dr.  C.  MacLaurin  exhibited  a  specimen  of  a  "vegetable 
caterpillar  "  (Cordycepa)  from  New  Zealand. 

Mr.  A.  A.  Hamilton  exhibited  botanical  specimens  of  interest 
for  the  identification  of  which  he  was  indebted  to  J.  H.  Maiden, 
Esq.,  F.L.S.,  as  follows  : — 

B(Eckea  camphorata,  R.Rr. — Blackheath  (A.  A.  Hamilton, 
October,  1900).  Described  in  the  Flora  Australiensis  as  having 
fifteen  stamens  or  more.  The  specimens  exhibited  were  collected 
from  Medlow  to  Mt.  Victoria,  and  have  only  five  stamens. 

Erechtiles  Atkinttonue,  F.v.M. — Bulli  Pass  (A.  A.  Hamilton, 
February,  1900).  The  localities  previously  recorded  are  Grose 
River  (R.Br.)  and  Blue  Mountains  (Miss  Atkinson)  [Flora  Aus- 
traliensis]; and  Blue  Mountains  to  Queensland  [Handbook  of  the 
Flora  of  N.S.W.].     This  exhibit  establishes  a  southerly  locality. 

Fulteruea  rmicronata,  F.v.M. —  Blackheath  (A.  A.  Hamilton, 
October,  1900).  Localities  previously  recorded,  Victoria  and 
South  Australia  [Flora  Australiensis];  Southern  Dividing  Range 
[Handbook  of  the  Flora  of  N.S.W.].  Specimens  of  this  plant  in 
the  Sydney  Herbarium  are  from  Kiandra,  and  Mr.  Forsyth  has 
recently  collected  it  near  Tumberumba. 

CaUtdenia   JUamentosa^    R.Br. — Manly    (E.    Cheel    &   A.    A. 
Hamilton).       Localities   previously   recorded,   Mudgee  (Woolls) 
[Flora  Australiensis] ;  west  of  Dividing  Range,  from  War  rah  to 
Boorowa  [Handbook  of  the  Flora  of  N.S.W.]. 
15 
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Mr,    Froggatt   exhibited    specimena  of    Idolothripa  speclr.'iin, 
Sewm.,  tlie  largest  known  Thrips. 
the  protent  time  among  deaA  lea 
iihttking  dead  bushes  over  a  net. 


e  insects  are  plentiful  at 
and  can   Ije  obtained  by 
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Professor  Tate  contributed   the  following  Nol«  oo  the  nonien-  ^ 
clatnre  of  a  Fort  Jackson  mollusc.     The  Port  Jackson  CinguHna' 
Brazieri,  Angas,  has  long  resisted  recognition,  as  it  has  generally  1 
been  as.-)umed  to  be,  or  related  to,  C.  spina,  Crosae  {Turritelta),  in   [ 
the    Family  Pi/rmnidellidce.      Mr.    Hedley  has   now  discovered  \ 
specimens  which  apply  to  the  figure  and  diagnosis  of  the  typei 
but  the  generic  position  is   to   Terebra ;    and  because  Angas's  | 
species-name  is  already  in  use  in  that  genus,  I  apply  in  its  plat 
the  name  of  Mr.   Hedley  in  recognition  of   liis  persistent  effort  1 
for  a  more  correct  classtficatory  position  of  the  species.     Tembra  i 
HefUeyi,  Tate,  is  remarkable  for  its  glassy  pellucidity  and    its 
encircling  ribs. 

Mr.  S.  J.  Johnston  exhibited  a  collection  of  lizards  procured 
by  Mr,  A.  E.  Finckh  of  the  Sydney  University,  on  Lizard 
Island,  during  his  visit  to  the  Barrier  Reef  in  the  early 
part  of  this  year.  It  comprised  four  species,  represented  by 
about  thirty-five  specimens,  namely,  Lygosoma  jtardalis,  Macl,, 
£.  peronii,  D.  &  B.,  L.  pectorals,  De  Vis,  and  Gehyra  variegata, 
D.  &,  B.  Captain  Cook  and  Sir  Joseph  Banks  landed  oe 
island  in  August,  1770,  They  found  that  on  the  north- 
west   side    it    "  abounded    with    lizards   of    a  very    large    size 

some  of  which  we  took As  we  saw  no  animah 

upon  this  place  but  lizards,  I  called  it  Lizard  Island  ''  (Hawkes- 
worth,  Vol. iii.  pp.  194-195).  Whether  thespecimens  then  collected 
were  ever  described  or  recorded  does  not  appear  to  be  ascertain- 
able. The  four  species  now  recorded  are  all  represented  by 
animals  of  small  size. 
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The  Rev.  Walter  W.  Watts  communicated  the  following 
Note  on  Some  Richmond  River  ffepcUics. 

In  response  to  a  request  made  to  me  in  May,  1900,  I  sent 
about  60  specimens  of  Hepatics,  collected  on  the  Richmond 
River,  to  Dr.  E.  Levier,  of  Florence.  In  December  Dr.  Levier 
reported  upon  these,  supplying  the  determinations  of  Dr.  Stephani, 
the  distinguished  specialist  in  this  interesting  family  of  Crypto- 
gamic  plants.  As  comparatively  little  work  seems  to  have  been 
done  with  the  Hepatics  of  New  South  Wales,  I  beg,  for  purposes 
of  record,  to  submit  the  following  list  of  species  to  the  Society. 
It  includes  two  new  species  (marked  with  an  asterisk). 

Acrolejeunea  securifolia,  (Nees)  Steph. 

A,  Wildii,  Steph. 

Brachiolejeu7iea  pl-agiochiloides,  Steph. 

Cheilolejeunea  muscicola,  Steph. 
*C,  Richmondiana^  Steph. 

Dendroceros  Miielleri,  Steph. 

FrnUania  cinnam^niea^  Carr.  k  Pears. 

F.fodciloha,  Mitt. 

F,fugax,  Mitt. 

F.  ffampeana,  Ldnbg. 

F.  hypnoleuca^  Tayl. 

F.  pycnantha^  Tayl. 

F.  spinijera,  Mitt. 

F.  squarrosulay  Mitt. 

L^jeunea  ( Eulejeuiiea )  tumida,  Mitt. 

Lepidozia  capillaris,  Ldnbg. 

Lophocolea  heterophylloides,  Nees. 

Madotlieca  Stangeri,  Gottsche. 

Marsupidium  setulosum^  Mitt. 

Mdstigohiryuiii  Mittenii^  Steph. 
* Metzgeria  Watlsianay  Steph. 

Plagiochasma  aiistrale,  Tayl. 

A  second  letter  from  Dr.  Levier  conveyed  some  notes  on  two 
specimens  which  Dr.  Stephani  had  reserved  for  closer  examina- 


tiou.  They  proved  to  be  species  which,  in  Dr.  Levier's  words, 
constituted  "  veritdble  curiosities  iu  heputicology."  One  of  them 
w«M  Lepii/ozia  loti</iiKj/p/ia,Tay\.,B.  s'pecie^s  which  nuone  in  Austra- 
lia had  found  for  nearly  50  years,  and  whicli  had,  so  Dr.  Stephani 
said,  become  "  a,  myth."  It  was  found  by  me  in  Shaw'a  Bay,  at 
the  mouth  of  the  Richmond,  mixed  with  a  new  Sphagnutn.  Th& 
other  t^pecies  vtoa  lapidozia  gerialilexki,  Steph.  This  species  had 
been  found,  not  long  aince,  by  Peter  Dus^u  in  the  south  of  South 
America,  and  had  been  detei'mined  an  a  new  species  by  Dr. 
Ktephani,  whose  description  of  it  wa.*  only  published  in  the  course 
of  1900.  My  specimen  was  found  in  the  Alstonville  Cutting, 
about  tive  miles  from  Ballina.  The  species  is  thus  another  link 
of  conaection  between  Australia  and  Patagonia. 
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WEDNESDAY,  JUNE  26th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  June  26th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  «fec.,  President,  in  the  Chair. 


Messrs.  John  B.  Cleland,  MB.,  Ch.M.,  Prince  Alfred  Hos- 
pital; William  B.  Gurney,  Department  of  Agriculture,  Sydney; 
and  Richard  Helms,  Department  of  Agriculture,  Sydney,  were 
elected  Members  of  the  Society. 

The  President  announced  that  the  Council  had  elected  Mr.  J. 
P.  Hill,  B.Sc,  F.L.S.,  a  Member  of  the  Council,  vice  Mr.  Cecil 
W.  Darley,  who  had  resigned  on  account  of  his  departure  for 
England. 
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Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  viii.  Part  6  (June,  1901).  From  the  Hon. 
the  Secretary  for  Agriculture, 

Australian  Museum,  Sydney — Special  Catalogue.  No.  i.  (Nests 
and  Eggs  of  Birds  found  breeding  in  Australia  and  Tasmania. 
By  A.  J.  North,  C.M.Z.S.).  Part  i.  (June,  1901).  From  the 
Trustees. 

Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xi.  T.p.,  index,  tfec;  Vol.  xii. 
Parte  (June,  1901).  From  the  Hon.  the  Minister  for  Mines  and 
Agriculture. 
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Roj-al  Society  of  New  South  Waiett,  Sydney— Abstract  c 
Proceedings,  May  lat  and  June  5tL,  1901.     From  tlie  Society. 

The  Surveyor,  Sydney.  Vol.  xiv.  No.4  (May,  1901).  From 
the  Editor. 

Tliree  Entomological  Separa.t«s  from  the  Agricultural  Gasette 
of  N.S.W.,  being  Miacellaneoua  Publicationa,  Nos.  447,  465,  46& 
(1901).     By  W.  W.  Froggatt,  F.L.S.     From  the  Author. 

Australasian  Journal  of  Pliaiinacy,  Melbourne.  Vol.xvi.  No. 
186  (June.  1901).     From  the  Editor. 

Field  Naturalist*'  Club  of  Victoria — Victorian  Naturalisit. 
Vol.  x^-iii.     No.  2  (June.  1901).      From  the  Clnb. 

Department  of  Miiiei4,  Hobart  —  Progress  of  the  Mineral 
InduHlry  of  Tasmania  for  the  Quarter  ending  31st  March,  1901  : 
Uovprnment  Oeologist's  Report  on  the  Tin-Bearing  Capabilities 
of  the  Gladstone  District  (May,  1901).  From  the  Secretary  for 
Xuieti. 

Department  of  Agriculture,  Perlh,  W.A. — Journal.  Vol.  iii. 
Parts  5-6  (May-June,  1901).     From  the  Secretary. 

American  Geographical  Society,  New  York — Bulletin.  Vol- 
xxxiii.    No.  2(1901).     F.om  the  Society. 

American  Naturalist,  Cambridge.  Vol.  xxxv.  No.  413  (May, 
1901).      From  the  Editor. 

Wa.shington  Academy  of  Sciences  —  Proceedings.  Vol.  iii. 
pp.  1.57-216,  pis.  xiv.-xxvi.  (May,  1900).     From  the  Academy. 

Johns  Hopkins  University,  Baltimore — One  Separate  from  the 
University  Circulars,  No.  151  (1901)  (The  0;-st«r  Reefs  of  N. 
Carolina.      By  C.  Gi-ave,  Ph.D.)      From  t/ie  University. 

Ohio  Agricultural  Experiment  Station,  Wooster. — Special 
Bulletin  No.  4  (April,  1900):  Bulletin  No.  121  (September,  1900). 
By  A.  D.  Sclby.      From  the  AtUhor. 

Public  Museum  of  the  City  of  Milwaukee — Eighteenth  Annual 
of  the  Boara  of  Trustees  (lf-99-lilOQ1.      From  the  Trunl, 
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Zoological  Society  of  Philadelphia — Twenty-ninth  Annual 
Report  of  the  Board  of  Directors  (April,  1 901 ).     From  the  Society, 

Museo  Nacional  de  Buenos  Aires — Comunicaciones.  Tomo  i. 
No.  8  (Marzo,  1901).     From  the  Museum, 

Soci«§te  Scientifique  du  Chili,  Santiago — Actes.  Tome  x.  3"*- 
5*"*  Livraisons  (Novembre-Decembre,  1900).      From  the  Society, 

Conchological  Society  of  Great  Britain  and  Ireland,  Manchester 
— Journal  of  Conchology.  Vol.  x.  No.  2  (April,  1901).  From 
the  Society, 

Entomological  Society  of  London  —  Transactions,  1 90 1 .  Part  1 . 
From  the  Society, 

Greological  Society,  London — Quarterly  Journal.  VoL  Ivii. 
Part  2  (No.  226;  May,  1901).     From  the  Society, 

Linnean  Society  of  London — Journal.  Botany,  Vol.xxxv. 
No.  242  (April,  1901);  Zoology.  Vol.  xxviii.  No.  181  (April, 
1901):  List  of  Members,  1900-1901.     From  the  Society, 

Royal  Society  of .  London — Proceedings.  Vol.  Ixviii.  No.  444 
(May,  1901).     From  the  Society. 

Zoological  Society  of  London — Abstract  of  Proceedings,  May 
7  th,  1901.     From  the  Society. 

Archiv  fiir  Naturgeschichte,  Berlin.  Ixvii.  Jahrgang.  (1901) 
Beiheft.      From  the  Editor. 

Medicinisch-natuiwissenschaftliche  Gesellschaft  zu  Jena  — 
Jenaische  Zeitschrift.  xxxv.  Band.  Heft  iv.(  1901).  From  the 
Society. 

Naturvvissenschaftlicher  Verein  zu  Bremen — Abhandlungen. 
Band  xv.    Heft  3  (1901).      From  the  Society. 

Zoologischer  Anzeiger,  Leipzig.  xxiv.  Band.  Nos.  642-643, 
(April-Ma}',  1901;.     From  the  Editor, 

Kongliga  Svenska  V^etenskaps-Academie,  Stockholm — Ofver- 
sigt.     57  Argangen  (1900).     From  tlie  Society, 
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Indian  Moseiim,  Calcutta — Notes  from  the,  Ac.  Vol.iii.  Nos. 
C-7  (18EI6);  Vol.  iv.  N08.I-6  (1896,  1899-1900);  Vol.  V.  Nos.  1-3 
( 1 900).      From  the  Museum. 

'    College  of   Science.  Imperial   University  of  TOkyS— Journal ■ 
Vol.  XV.    Part  1(1901 ).      From  tlie  Univtrgily. 

Societas  Zoologica Tokyonensis — AnnotationeaZoologita' Jupo- 
nenses.     Vol.iii.    Parteaii.-iv.  (April,  1901).     From  the  Society. 
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THE  "SHOT-HOLE"  FUNGI  OF  STONE-FRUIT  TREES 

IN  AUSTRALIA. 

By  D.  Mc Alpine. 

(Communicated  by  J.  H,  Maiden ^  F,L,S.,  (tc.) 

There  are  a  number  of  fungi,  growing  principally  upon  leaves, 
which  attack  the  tissues  in  spots  and  cause  these  spots  to  dry  up 
and  wither,  until  finally  they  drop  out  and  leave  more  or  less 
round  holes  in  the  leaf  as  if  it  were  riddled  by  shot.  The  spores 
of  such  fungi  evidently  start  from  a  definite  centre  and  produce 
hyphse  radiating  all  round  till  they  have  exhausted  or  destroyed 
the  tissues  within  a  certain  radius,  and  the  dried-up  spots  thus 
deprived  of  their  substance  soon  lose  organic  connection  with 
the  surrounding  tissues  The  diseased  tissue  shrinks  and  gradu- 
ally becomes  detached,  so  that  in  many  cases  the  line  of  demarca- 
tion between  the  sound  and  diseased  portions  is  so  sharply  marked 
as  to  make  a  complete  raised  ring  round  the  spot.  A  healing 
process  takes  place  by  the  formation  of  a  kind  of  callus  which 
prevents  the  further  disruption  of  the  leaf.  Fresh  spores  are 
being  constantly  produced  by  the  fungus  and  conveyed  to  new 
centres  of  infection,,  so  that  the  leaf  soon  becomes  riddled  with 
holes. 

From  the  fungus  point  of  view,  the  object  of  the  falling  away 
of  circumscribed  portions  of  the  leaf  is  obvious.  They  form  a 
convenient  substratum  for  the  production  and  wintering  of  the 
spores,  until  favourable  conditions  arise  for  their  further  develop- 
ment. But  that  the  formation  of  the  callus  in  the  leaves  of 
stone-fruit  trees  is  an  effort  of  the  tree  to  get  rid  of  the  parasite 
is  evident  from  the  behaviour  of  such  leaves  when  plucked  from 
the  tree  and  kept  moist  for  several  days.  The  mycelium  of  the 
fungus  soon  begins  to  spread  from  the  spots  to  the  other  portions 
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tif  the  leaf,  producing  large  indefinite  patclieH  wldeh  bear  ii 
able  fructification K  of  the  fungus.  Here  there  ia  co  formation  of  _ 
colliu,  and  this  following  upon  the  stoppage  of  the  vital  activities 
of  the  leaf,  leads  U>  the  conclusion  ttiat  the  callua-forniation  or  ; 
separation  layer  in  a  special  character  poHOCHsed  in  particular  hj  i 
the  living  leaves  of  the  atone-fruit  trees  and  designed  to  mimmiM  \ 
or  localise  the  attackH  of  the  fungi 

The  liearing  of  this  on  the  treatment  of  the  disease  is  obvioas.  ] 
It  has  been  recommended  to  give  the  first  Hpraj'iiig  to  Apricot  I 
ti'ces  badly  affected  with  shot-hole  as  soon  as  the  leaves  turn  ,^ 
colour,  because  when  they  fall  they  deposit  the  spores  in  the  soil. 
But  before  this  happens  innumerable  minute  round  portions  at  1 
the  leaves  have  already  failen  to  the  ground,  bearing  with  them  I 
the  .see^ls  of  tiie  disear^e,  which  will  l>e  ready  to  germinate  at  least  J 
when  the  Imds  burst. 

FuNtil  PUOuDCiNn  "  Shot-holk  "  riENERALLr. 

Quitti  tt  number  of  fungi  act  in  this  way,  at  first  produ< 
sharply  defined  blotches,  usually  circular  in  outiiue,  brown  in 
uolonr  and  surrounded  by  a,  red  margin,  then  finally  causing 
perforations  in  the  leaf.  Bacteria  are  often  funnd  on  the  "shot- 
hole  "  spots,  without  any  other  fungus  being  present,  and  they 
are  probably  active  agents  in  their  proiluction. 

There  are  at  lea'^t  twenty  species  of  fungi  at  present  known  to 
produce  or  to  be  associated  with  "  shot-hole  "  effects  in  the  leaves 
of  I'runuD,  and  two  of  these  are  new  species  determined  for 
Victorin.  Tiie  following  attack  the  various  cultivated  plants  as 
well  as  other  species  of  Prnnus : — 

*  1.  A&cochytn  chlorotporn,  Sacc. — V. 
2.    Cercogpofa  cfrnxella,  Socc. 

*  :(.   C.  drciimscissa,  Sacc— Q. 
4.  C.  pi-Hiiicola,  E.  (t  E. 

■"».  Claifoitporiiim  ci'i-pophUwui,  Thueni. — N.S.W. 

*  f).   Cla»icrogpophiin  n/iii/gilaleariim,  Sacc—V.,  S.A.,  N.Z. 

7.    CyJi ml i-o»po)-ium padi ,  Karst.  (  =Septoria  cerasina,  Peck). 
E..;,bi>yi,liHm  L-ili/,  Prill.  A'  Del. 
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*  9.    Chtomonia  circumscissa,  McAlp. — V. 

10.  Ovularia  circumscissa^  Sorok. 

11.  Phyllosticta  circumscissa,  Cooke. 
*12.  P.  perforans,  Sacc.  &  Matt. — V. 
*13.  P.  perstccBy  Sacc. — V.,  S.A. 
*14.  P.  prunicoloy  Sacc. — V.,  S.A.,  Q. 

15.  P.  serotina,  Cooke. 
♦16.  Fuccinia  pruni,  Pers.— V.,  N.S.W.,  Q.,  S.A.,  T. 
*17.  Septoria  amygdaliy  McAlp. — V. 

18.  S.  effusa,  Desm. 

19.  .<Sf.  pruni,  Ellis. 

20.  S.  ravenelii,  Thuem. 

Cladosporium  carpophilum  is  usually  associated  with  scabbinji^ 
of  Peaches  and  Pluras,  but  in  Ohio  it  also  causes  **  shot-hole  "  in 
leaves  of  the  Peach. t  Phyllosticta  perforansX  produces  circular 
or  elliptic  perforations,  and  Ovvlaria  circum8cUsa%  is  noted  by 
Sorokin  as  producing  *'  shot-hole "  just  as  bad  as  Cercospora 
circumscissa. 

Fungi  producing  "Shot-hole''  in  Australia. 

Since  the  shot-hole  appearance  of  the  leaves  of  stone-fruit  trees 
has  become  very  common  of  late  years,  I  investigated  the  subject 
at  some  length  and  examined  over  a  thousand  specimens  in  con- 
nection with  it.  The  results  were  very  remarkable,  and  not  only 
were  several  fungi  new  to  science  discovered,  but  the  relationships 
of  some  of  the  fungi  already  known  were  cleared  up. 

It  does  not  necessarily  follow  that  because  a  fungus  is  found 
associated  with  the  "  shot-hole  "  it  therefore  produces  the  disease. 
This  can  only  be  definitely  settled  by  infection  experiments,  but 
in  the  absence  of  such,  there  are  a  numljer  of  fungi  so  constantly 
associated  with  the  effects  that  in  all  probability  they  produce 
them.     Of  the  shot-hole  fungi  given  above,  the  ten  marked  with 


t  Selby,  BuU.  No.  92,  Ohio  Ag.  Exp.  Station,  p.  231  (1898). 
t  Sacc,  Sjll.  xiv.,  p.  849  (1900). 
§  Sacc.  Syll.  xi.  p.  598  (1895). 
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ail  asterisk  ure  fouiid  iti  Australia,  alllioiigh  some  of  them  aru 
Hot  very  common.  Clailospofium  carpophilum,  whicli  causes 
■"freckle"  in  the  Peach,  ia  not  known  to  produce  "shot-holo" 
here  as  in  Ohio.  Cereospora  circinn*i:it»a  is  only  recorded  on 
the  Feacb  from  Queensland  by  Massee,  and  Septoria  amygilnli  was 
-only  fuund  in  one  locality  associated  with  "i^ut-hole"  in  Almond- 
leaves,  I'uccinia  prvni  has  only  been  known  very  occasionally 
to  produce  shot-hole  efTecLt,  and  there  remain  six  specien  of  fungi 
which  may  be  i-eganled  as  principally  producing  the  disaase  in 
AuH  trill  ia,  vi/.  ;  — 

Cla»tero$porium  amygdalearam,  * 

PhgUontieia  pmnicola. 

Aneoekffta  eMorotporc 

Onomonia 

Exobaaidium  vilii. 

Phyllotticta  pervkie  (including  P.  eireuin*ci»ia). 
Clasl»rospoi-ium  omyifdaUarum  is  esaentially  the 
fungus  of  Australia,  and  is  well  fitted  to  survive  and  spread  by* 
rcHwon  of  its  mode  of  life  and  the  different  stages  in  its  life- 
hiatory  which  enable  it  to  adapt  itself  to  the  various  climatic 
■conditions  prevailing.  It  lias  been  found  in  such  widely  separated 
localities  as  Victoria,  .South  Australia,  and  New  Zealand,  and  on 
Almond  and  Apricot,  Peach  and  Plum  trees. 

It  has  been  recorded  as  far  Itack  as  1S83  for  South  Australia, 
and  not  only  occurs  on  the  leaves,  but  likewise  on  the  branches 
and  fruit  of  stone-fruit  trees.  During  the  growing  season  it  pro- 
duces abundant  tufts  of  conidia,  and  they  readily  germinate  if 
the  necessary  moisture  is  present.  It  can  live,  grow  and  multiply 
either  upon  fresh  or  dead  tissue,  and  thus  it  can  produce  its 
■conidia  either  on  living  portions  of  the  tree  or  on  dead  parts 
separated  from  it. 

In  addition  to  this,  it  can  develop  a  pycnidial  stage  in  which 
the  reproductive  bodies  are  enclosed  in  a  case  and  titted  to 
survive  the  winter. 

PhvHoslicta  pmnicola  is  found  associated  with  and  growing 


shot-holS'^H 
snread  bv  ^^^ 


oocvis  ott  mil  the  coltivated  ^pecrn  ixf  i^fmum*y  «Ulh\H^U  i  \  ^H^y^ 
dmle^rmm  has  not  as  yet  been  f^m)  i>ii  lht>  OlM^rry  ht^w  TUt^ 
pustules  are  not  usually  found  on  Ui«>  l«»avt^  »UU  U\iiu^  k\v  lh«^ 
tree,  as  the  brown  spots  Ud\  awav  and  tht^n  dt^\t»lop  1I10  )>t^i  ithtHviH) 
but  during  wet  autumns  they  are  not  at  all  uninmuiuin  \\k\ 
attached  leaves.  On  the  shrivellinl  nttten  tvwiu  \y\\\yi  ww  ihu 
ground  the  perithecia  sometimes  litorally  oovt^r  tht)  Murftiot^ 

Saecardo*  suggests  that  the  highest  or  aMoidial  stage  ui  i\\\u 
fungus  is  Leptosphaeria  pomona^  Shco  ,  hut  I  have  nnly  jfouiul 
L.  oagahunda,  Sacc,  on  dead  Peivoh  hraiioheH, 

The  life-history  &s  far  as  definiti^ly  known  at  preneMt  woulil  he 
represented  thus : — 

1.  Conidial  stage  ((JlaHtfrotporium), 

2.  Pycnidial  stage  ( Phifllit$ticttt), 

These  stages  are  usually  oc'companieil  hy  various  other  fungi 
which  act  as  scavengers  and  hosUni  decay. 

While  neither  of  these  two  stages  has  l>een  found  north  of  iUa 
Dividing  Range  in  Victoria,  their  ploxM^  seenis  U)  \m  takt^n  hy  two 
other  related  fungi  which  pn>cJu<Mi  shot  hole  eftlh^.ts,  vi/,,  AMiorhf/tu 
ekl'Orotpora  and  (jrwjnwnia  circumvcUHU. 

A^fnochyfa  cklorotpi^ra  was  first  found  on  hingui<i  J«*avci4  <;f  ih** 
Plum  in  Italv.  but  has  since  Ijeen  wjet  with  in  \  nUma  u^nij  ii4/nUi 
Australia.  'jauKiug  '*  Khot-hole  '  of  the  AJniond,  Apii<'^/t,  i'^i'iiA'li 
and  Pluui  It  alwj  o«x:urb  on  the  wiiheio<J  fruit  of  ^^i-uA-h  and 
Apricot,  and  although  found  iii  thtrjn^'ijchU^urJK^J  of  M^-JU^um*-, 
it  scHJiiJK  nior»-  particularly  adapted  for  the  Ooulhuru  VulU-y  and 
the  dr\-  northeru  reiriooh. 

G tuiun/r.ic  *-trcin»thrititiu  va^  tj/fwu  found  ah*></<utU}d  with  tlu* 
preceihnj;.  an<^i  I  r»-;rard  i^  a^  th*-  a*»cidiaJ  «Uig«'  *A  tlutl  fuii^U)-. 
It  occurrec  ou  lii*^  lea^.»f^  '-»t  t.hf  \ariuu^  cultivate<l  hp^^ji<•^  iA 
J^runuf.  B'.;atl'er*r<:  pr<iiiiiv;u«iu^«>iy  <.n«-r  tij«  l«^f  **  Ijhij  <i»;adj  but  on 
definii-*'   r»iunu*rf.   •^j/ot-  oi;    '.u*-   iivini:   leaf,  fiotn  M'hi<;ii  the  tiiiMue 


*  -*tL.  fuij*;   li  .  p.  C    i?>^j 
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u]timat4>l3r  dropped  out.  I  have  not  met  witii  any  pyentdiiJ 
stage  of  this  fun^^fi,  and  the  life-history  stages  at  present  koowti 
are  as  follows:  — 

1.  Conidial  .stage  (Aseoehpa). 

2.  Ascidial  or  highest  stagt^  (GuomonUi). 

Ill  an  allied  speties  fouiid  on  Clierry-leaveH  (  G.  en/lhroitama) 
the  pycnidial  Ht«){e  is  referreil  to  a  wpecies  of  Srp/oria. 

ExabaniiliiLm  rifts. — While  investigating  the  cause  of  shot- 
hute  in  Apricot  leaves  from  a  dry  district  such  as  Ardmona  during 
the  month  of  October,  it  was  found  to  be  quite  flifferent  from 
that  in  the  neighbourhood  of  Melbourne.  In  my  own  garden  at 
that  season  of  the  year  there  was  abundance  of  Cla»tero»poi-ivm 
am^gdahanim  producing  "Nhot-hote  "  Jn  Apricot  leaves,  but  that 
fungus  has  never  been  found  in  the  Ardmona  district.  Instf^ 
of  that,  white  patches  occur  on  the  hrowii  spots  of  the  leaves,  an'l 
on  microscopic  examination  these  turned  out  ia  be  the  same  as 
those  pre\'iouHly  found  on  tjie  Vine  in  the  same  district  and  con- 
sisted of  Exobatidium  eitis- 

This  fungus  has  atreaily  been  de.scribed  for  Australia  in  my 
*' Additions  to  the  Fungi  on  the  Vine,"  and  the  disease  caused  by 
it  was  first  observed  thei'e  in  February,  1895.  Tn  the  interval 
this  fungus  has  e^idently  spread  fiiim  the  Vine  (o  the  leaves  of 
the  Apricot,  Peach  and  Plum,  but  while  in  the  Vine  leaves  it 
causes  patches  to  become  rerl  or  brown,  in  the  lea^'es  of  stone- 
fruit  trees  it  produces  actual  '■  shut-hole." 

The  occurrence  of  this 
of  stone-fruit  trees  is  interesting  ii 
to  the  numerous  fungi  producing  s 

It  has  been  pointed  out  by  various  writers  that  tiiere  is  some 
peculiarity  about  the  leaves  of  stime-fruit  trees  which  renders 
them  liable  to  be  affected  in  this  way,  and  the  present  case  shows 
that  different  leaves  are  affected  by  the  same  fungus  in  difl'erent 


n  association  with  the  shot-hole 
ti  nmny  ways,  .lud  adds  another 
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by  many  as  the  "  shot-hole  "  fungus  par  excellence^  as  if  it  were 
the  only  fungus  capable  of  producing  such  effects,  and  whenever 
a  shot-hole  is  met  with  in  the  leaves  of  stone-fruit  trees  it  is 
usually  attributed  without  any  investigation  to  P.  circumscissa. 
And  yet,  although  I  have  spent  over  ten  years  in  investigating 
the  diseases  of  plants  in  Australia  and  examined  over  a  thousand 
leaves  of  stone-fruit  trees  from  various  parts  of  Australia  and 
New  Zealand,  submitting  them  to  the  most  searching  examination, 
wherever  a  "shot-hole"  was  due  to  a  Phyllosficfa,  I  have  invari- 
ably found  it  to  be  P.  prunicola,  or  very  occasionally  P.  persicte, 
P.  circumscissa  was  determined  by  Cooke  in  1883  from  leaves  of 
Apricot  and  Cherry  sent  from  South  Australia  by  the  late  Frazer 
S.  Crawford,  and  the  following  brief  description  was  given  of  it 
in  Orevillea  (Vol.  xi.,  p.  150,  June,  1883) : — "  On  both  surfaces. 
Spots  orbicular,  rufous-brown,  at  length  falling  out  and  leaving 
round  holes.  Perithecia  few,  minute,  innate.  Sporules  elliptic. 
8x2  ^." 

Both  P.  prunicola  and  P.  persicce  have  been  met  with  on 
Apricot-leaves  from  South  Australia,  and  P.  circumscissa  ap- 
proaches so  closely  to  the  latter  constituted  by  Saccardo  in  1879 
from  Peach-leaves,  and  the  spores  are  sometimes  so  similar  that 
it  is  highly  probable  they  both  represent  the  same  fungus  on 
different  host-plants,  and  so  I  have  included  the  shot-hole  fungus 
of  Cooke  under  the  previously  determined  one  of  Saccardo.  It 
is  presumed  that  the  spores  were  hyaline,  and  hence  I  have 
referred  it  rather  to  P.  persiccn  than  to  P.  prunicola,  in  which 
the  spores  are  clear  olive. 

P.  per  sices  has  been  found  both  in  Victoria  and  South  Aus- 
tralia on  Apricot  and  Plum-leaves  as  well  as  on  Peach-leaves. 
It  is  of  comparatively  rare  occurrence,  and  does  not  seem  at 
present  of  great  economic  importance. 

Puccinia  pruni. — This  fungus  has  not  hitherto  been  associated 
with  **  shot-hole,"  and  since  this  is  the  first  record  of  it,  the 
subject  may  l>e  briefly  referred  to.  Some  Almond-leaves  sent 
from  South  Australia  were  badly  riddled  with  "  shot-hole,"  and 
also    severely   affected    with    Puccinia    pruni.      After    careful 


228        THE  "bhot-holk"  fusoi  of  stose-frcit  trbbb, 

ex&miiinlioit,  it  won  found  that  the  rust-fuagus  was  r«spoiiBil>lA  I 
for  the  efTeotK,  although  it  had  not  been  previously  known  to  act  | 
in  that  way. 

Tl)i»  fungua  hua  become  so  well  Pi^tablisliec!  in  Australia,  o'x 
to  the  cliinfttii;  conditiotis  being  peculiftrly  favourable  to  its  doi-elop-  i 
tnent  and  spread,  and  its  effects  have  Ijecome  8o  intensified  I 
season  af  t«r  seaidoii,  thai  now  instead  of  merely  causing  the  tisBuft  j 
of  a  leaf  to  become  yellow  in  npots,  it  causes  these  spots  to  drOp.  1 
out,  and  the  tree  protects  itself  by  limiting  the  area  of  operatioaft  f 
as  much  AS  possible.  The  cumulative  effects  of  fungi  year  af tW  ^ 
year  may  lend  to  startling  results,  and  iii  the  cane  of  tbiij  partici 
rust,  not  only  does  it  occur  on  the  leaves  of  stone-fruit  trees  ai 
the  older  countriea  of  the  world  and  occasionally  on  the  upper  J 
surface,  but  also  on  the  I)ranche8  and  fruit,  causing  considerable  J 
diunaj^  to  the  latter.  So  the  extension  in  spread  is  often  accom- 
panied by  an  intensity  of  action  which  is  more  destructiie  to  tli*  J 
tissues  than  formerly. 


Distribution  of  the 


'  Fungi  is  Australia. 


I  have  only  had  an  opportunity  of  examining  specimena  from 
certain  parts  of  the  Commonwealth,  and  therefore  only  a  limited 
view  can  be  taken  of  the  distribution,  but  there  are  sufficient  data 
to  show  that  the  nature  of  the  climate  is  the  great  det<'nnimng 
factor  in  the  distribution  of  the  species. 

Around  Melbourne  and  south  of  the  Dividing  Range  in 
Victoria  I  found  the  prevalent  forms  to  be  C.  amygdalearum  and 
P.  priniicoiiK  but  in  the  Goulburn  Valley  and  the  drier  districts 
of  Victoria  it  was  A.  chlorotpora  and  G.  circumgcigga,  together 
with  Exobasidium  vitin. 

In  South  Australia,  C.  ajiiygdiiletirum  and  /*.  pruiiicola  were 
the  common  forms,  with  /".  pergi'cth  occasionally. 

In  Queensland,  in  the  neighbourhood  of  Brisbane,  Cereonpora 
eircumscissa  was  determined  by  Ma.ssee  on  Peach-leaves,  and  this 
is  the  only  State  in  which  it  ba-s  l>een  recorded.  This  is  the 
great  "shot-hole"  fungus  of  California,  especially  in  the  coast 
'pueral  hum  id  it 
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of  the  atmosphere.  P.  prynicoin  and  K,  rifi*  alno  occurrmi  in 
QaeensUmd. 

It  is  interesting  to  notice  that  CI  am^ffdahamm  wan  fitund  ill 
the  Auckland  district  of  New  Zealand  as  well  an  in  Victoria  and 
South  Australia,  but  P.  prunicola  haa  not  l)een  riH^tnioil  yi^t, 
although  it  probably  occurs  there. 

I  am  not  aware  of  any  of  these  *'Hhot-hole"  funf(i  havin)u(  iMH^n 
definitely  determined  for  New  South  Walen,  althoUKb  nomo  of 
them  are  almost  sure  to  occur  there.  Dr.  Cobb  haM  indcHNl 
referred  to  the  ''Shot- hole  disease  of  the  Apricot  and  oihi^r  Ht^onn- 
fruit  trees"  as  being  due  to  P,  eircumncinnat^  but  the  drawitiK 
given  there  in  illustration  of  his  remarks  only  nIiown  a  liypho- 
mycete  and  probably  a  form  of  Torula  which  has  nothinf<  to  do 
with  the  production  of  the  disease. 

Shot-holb  effects  in  relation  to  the  Hofrr*PfiANT. 

It  is  a  question  for  consideration  whether  ffuch  *^fftMi\M  ariv  due 
to  the  nature  of  the  fungus  or  the  nature  of  the  h'Mir plant,  and 
the  prevalence  of  shot-hole  effects  in  the  ^crwin  /'runuM  w*#uld 
seem  to  indicate  that  the  rear;tion  of  the  h'/nt^ plant  ha^  a  c^fti 
siderable  influence  on  the  result. 

Tubeuf  in  hL^  "  LH.sea^ieH  of  PlantM  iuflwj^l  \ty  (*yryffUff(^mifi 
ParaRite;^. '  devotee  a  chapter  to  the  r*:su:t\ou  '/f  h^mi  Uf  jfftrnMtf'm 
attack,  and  «x>nclade^  tliat  whil^  the  returtion  in  fairly  f^mn^Muh 
tor  xJmt  '.akixktt  h<>?t  and  fu&iTQH,  vet  di/T^rent  h/^U  J^h»v«?  4't1Utr- 
entlj  iL.  *:tackn  vf  the  -afrie  fun^^A,  Jn  th^  ',a*^  */f  tttHuy  ImJ 
hVfJC  'i>ea.-«*^-  he  a^^ame^t  tJiat  t^»e  ut^fMWnxti  *rx/rf*rt4P».  »  f*rrf/#*fwt 
waiec  iaii*rr*  :l^e  immediate  Oeath  *A  anjceK  in  \uiky  v,»i/;h.  T>ie 
^seacfi.  r  rlirr  ^e.l*  -K-oisld  v»ii  pre-Tnt  nfie  f,r*'ftfrr  "Trf>rr**i/yr»  ^yf 
•:a«»'  parvirin   f-;r.3rL4.  aa^  ;.•»  thi"*  -»*;/  '.f;^  *f*^  'yf   '.ffe  ')*^aiM; 

Zi'A^  '^^-r  *r-  •.'-•*  f  „iiac»  'if  'ji^  ^pftn.-v*  P^u^'**.  '  'lUkt^  n>  r^,\^ 
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woH  nut  due  tu  any  peuuliarity  on  the  pari  of  the  fungi,  but  tu  a 
peculiiir  i-eaotion  of  tlie  pbint  to  the  injuries  received.  Spraying 
experimeuU  with  chemicftls  such  a^  formalin  and  corrosive  8ul> 
liintvte  showed  that  similar  results  followed  from  their  use,  and 
~  from  these  experiments  and  other  observations  the  author  arrived 
at  the  conclusion  "  that  the  shot-hole  effect  of  plums,  peaches, 
cherries,  Jic,  is  a  peculiar  reaction  of  the  plant  to  injuries  uuch 
as  may  lie  produced  by  many  fungi,  by  certain  chemical  reagpnta 
and  possibly  by  other  causea." 

It  lias  already  been  shown  that  at  least  twenty  different 
species  of  fungi  produce  shot-hole  effects,  and  this  result  seems  to 
be  due  to  an  effort  on  the  part  of  the  plant  to  throw  off  the 
irritant,  whatever  it  may  be.  It  is  not  to  be  inferred,  however, 
that  the  spottinji  of  the  leaves  can  develop  into  "shot-hoie''  only 
in  the  genua  Prnitui,  although  it  is  so  very  marked  there.  I  have 
observed  the  cumulative  effects  of  a  fungus  (Phylloiticta 
pelargonii,  n.sp.)  for  some  years  on  an  Ivy-leaved  Pelai-gonium. 
For  several  years  the  loaves  had  been  spotting  badly,  and  this 
soaaou  actual  shot  hole  was  produced  just  as  bad  as  in  the  Plum 
or  Peach-leaves. 


Apple  and  Apricot  "Shot-h 


C0STRA3TBD. 


The  great  Australian  shot-hole  fungus,  Phyllosticta  prunicola, 
attacks  the  Apple  as  well  as  the  stone-fruit  trees,  and  it  is  iut«r- 
esting  to  note  the  difierent  ways  in  which  the  fungus  affects  the 
Apricot  and  the  Apple-leaf,  for  instance.  In  the  Apricot-leaf  there 
are  generally  produced,  as  the  fina]  effects  of  the  fungus,  distinct 
round  holes,  as  if  small  shot  from  a  gun  had  passed  through,  and 
the  margin  of  the  hole  is  neatly  and  firmly  rounded  off  by  the 
callus  or  healing  tissues.  The  wound  is  thus  healed,  the  cause  of 
the  mischief  is  thrown  off,  and  the  injury  is  restricted  as  much  as 
possible.  In  the  Apple-leaf,  on  the  other  hand,  there  are  minute 
round  or  irregJlar  brownish  spots  produced,  generally  surrounded 
by  the  ruddy-brown  margin,  as  in  Apricot,  but  large  surrounding 
portions  are  discoloured  besides.  The  spot  gradually  becomes 
thinner  and  thinner,  as  if  excavated  from  above  and  below,  until 
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finally  an  irregular  rupture  takes  place,  and  the  frayed  margin  of 
decayed  tissue  usually  remains,  without  any  attempt  at  a  healing 
process.  It  is  on  the  marginal  decayed  tissue  that  the  perithecia 
are  generally  produced,  and  soon  this  falls  away  in  shreds  and 
patches,  carrying  the  perithecia  with  it.  The  process  of  healing 
seems  to- have  been  developed  in  the  tissue  of  the  leaves  of  stone- 
fruit  trees,  because  they  are  so  peculiarly  susceptible  to  the 
fungus.  While  the  leaves  of  the  Apricot-tree  are  riddled  as  if 
with  shot,  the  Apple-leaf  is  not  generally  much  affected,  and  the 
disease  is  not  considered  serious,  nor  generally  observed  by  the 
orchardist.  There  may  be  some  peculiar  delicacy  and  suscepti- 
bility about  the  genus  Prunus,  especially  when  grown  under 
Australian  conditions,  which  causes  it  to  respond  readily  to  any 
injury,  independent  of  the  particular  species  of  fungus  concerned 
in  it.  In  the  Apricot  this  particular  fungus  causes  •*  brown  spot" 
of  the  branches,  **  shot-hole "  of  the  leaf,  and  *'  scab "  of  the 
fruit,  while  it  is  only  as  yet  known  on  the  leaf  of  the  Apple, 
causing  leaves  here  and  there  to  be  ruptured  in  spots,  or  large 
brown  patches  to  be  formed  towards  the  centre.  There  is  an 
Apple-tree  growing  in  my  garden  beside  an  Apricot-tree,  and  while 
it  is  difficult  to  find  a  leaf  unaffected  in  the  latter,  it  requires  careful 
searching  to  detect  a  single  leaf  of  the  Apple  with  the  fungus 
upon  it. 

Summary. 

There  are  at  least  20  known  species  of  fungi  associated  with 
the  shot-hole  of  stone-fruit  trees  belonging  to  the  Sphaeropsides 
and  Hymenomycetes,  with  the  exception  of  one  {Gnomonia  circum- 
scistsa)^  which  belongs  to  the  Pyrenomycetes,  and  is  the  higher 
stage  of  one  of  the  imperfect  fungi  (Ascochyta  chlorospora).  There 
are  at  least  10  species  associated  with  "shot-hole"  in  Australia, 
the  chief  of  these  being,  as  far  as  Victoria  is  concerned,  Phylln- 
siicUi  prunicola  with  its  conidial  stage  Clasterosporium  amygda- 
learum  ;  and  Gnomonia  circumscisaa  with  its  conidial  stage 
Ascochyia  chhrospora. 

The  shot-hole  effects  in  stone-fruit  trees  are  variously  explained. 
Tubeuf   considers    that    the   mycelium  of   the   fungi   concerned 
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escrct*s  a  ferment  or  poison,  causing  the  death  of  any  cflll  it  nmy 
reach,  and  cunsequently  the  eSect^  are  so  deadly  and  ao  circum- 
acribed  that  the  well-known  appearance  is  produced.  Duggar,  oa 
the  other  hand,  is  of  opinion  that  it  is  not  due  U>  any  peculiarity 
on  the  part  of  the  fungi,  but  to  some  inherent  property  of  the 
plant  itself,  whereby  it  has  thia  peculiar  reaction  to  injuries 
received.  He  called  attention  to  the  fact  that  nearly  all  injuries  ■ 
of  stone-fruit  trees  take  the  form  of  shot-hole  effects,  but  tha 
fungi  concerned  in  these  effects  were  only  studied   to  a  slight 

My  own  obfiervations  generally  agree  with  the  latter,  and  show  i 
that  the  healing  tissue  t»  only  formed  round  the  spot  while  th»  I 
leaf  is  alive,  and  that  it  is  a  protective  cheek  against  injuries  J 
produced  by  fungi  and  other  agents. 

While  P/ii/Uoslicta  prunicola  and  P.  pernica  have  been  found  | 
on  the  "shot-hole"  of  Apricot- leaves  from  South  Australia, 
species  agreeing  with  P.  circumacisiia  of  Cooke  has  been  deter-  | 
mined.  It  might  either  be  an  immature  form,  or  very  probably  J 
P.  persico!  determined  by  Saecardo  in  1879  on  Peach-leaves. 
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ON  THE  "ONVAR"  OF  MALEKULA,  NEW  HEBRIDES. 

By  Walter  R.  Harper. 

That  the  use  of  the  bow,  just  as  the  potter's  art,  should  never 
have  spread  into  Polynesia  is  strange,  but  not  more  so  than  the 
^t  that  in  many  islands  of  the  Western  Pacific  it  is  unknown 
or  else  is  merely  a  toy  for  children. 

For  instance,  a  bow  6  feet  in  height  and  strung  with  a  strip  of 
rattan  is  a  formidable  offensive  weapon  in  the  Papuan  Gulf,  up 
the  Fly  River,  and  in  North-eastern  New  Guinea,  yet  the  natives 
of  vast  areas  of  that  island  (as  in  the  south-east)  are  unacquainted 
with  it.  In  the  Bismarck  Archipelago  it  is  used  as  a  toy  on  New 
Britain,*  and  on  New  Ireland  not  at  all.f  In  the  Solomon 
Group,  although  known  in  all  the  southern  islands,  it  has  given 
place  to  long,  heavy  thrusting  spears,  and,  in  places,  slings,^ 
except  on  Malanata,  where  it  is  still  used  in  war.  On  Guadal- 
canar,  a  small  bow  ^*  with  arrows  made  from  the  midrib  of  the 
sago-palm  is  used  solely  for  shooting  birds  or  fish.''§  In  the 
Santa  Cruz  Group  it  is  an  implement  of  warfare,  and  in  the 
Banks  Islands  is  the  principal  weapon,  spears  being  practically 
unknown  there.|{  Where  it  has  not  been  displaced  by  firearms, 
it  is  common  through  the  New  Hebrides,  together  with  spears 
and  slings.  It  is  known  in  the  Loyalty  Group,1I  but  is  not  found 
on  the  great  neighbouring  island  of  New  Caledonia.  In  the 
Fijis,  the  limit  of  its  distribution  to  the  east,  it  is  little  more 


•  Bev.  B.  Danks,  Report  Aust.  Assoc.  Adv.  Science,  Vol.  iv. 

t  Ratzel,  **  History  of  Mankind,"  Vol.  i.,  p.  234. 

t  Codrington.  '*  The  MeUnesianB,"  p.  305. 

§  C.  M.  Woodford,  '*  A  Naturalist  among  the  Head-Hunters,"  p.  30. 

,1  Codrington,  op,  cit,,  p.  300. 
%  JEUtzel,  op.  cit„  p.  234. 
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nibera  that  over  »  grenl  part  of  (he  I 
r  of  any  kind  is  unkDowot  [ 
ipon  as  the  bow  is  rather  ; 


than  a  toy.     When  < 

area  traversed  above  defensiTt 

the  neglect  of  sucli  n  aetricei 

surprising. 

Whatever  may  have  be«n  the  pracew  of  evolutiou  of  the  bo*,  , 
it  is  probable  that  the  neceBxity  for  Home  protection  for  the  hand 
from  the  recoiling  bowstring  became  early  evident.  Schliemann* 
in  hia  exuavation  of  the  fuurth  city  on  the  sit*  of  Troy,  tli^covered 
a  flat  oblong-shaped  object  made  from  bone  and  pierced  with 
three  holes.  Sir  John  Evans  identified  it  "  us  a  guard  or  bracer 
used  by  archers  to  prevent  the  wrist  being  hurt  hy  the  bowotriimi  1 
.  .  .  Tlie guards  or  bracers  found  in  England  are  of  stone  ani  ' 
have  three  perforations  at  each  end."  This  identification  would 
have  l>een  difficult  had  we  not  an  example  of  almost  exactly 
■imilar  guards  in  use  by  the  prenent  Eskimo  ''compoHed  of 
several  pieces  of  bone  tied  together  and  fastened  on  the  wrist  by 
a  bone  button  and  loopa."t  Occasionally  the  guard  is  part  of  the 
bow,  as  with  the  Monbutto.  Schweinfurth  says,}  "These  bows 
are  pnividwi  with  a  small  hollow  piece  of  woctd  for  protecting  the 
thumb  from  the  rebound  of  the  .string."  Masong  compares  this 
with  the  guard  used  by  the  Tinneh  Tndians,  "  which  is  a  bit  of 
wood  the  shape  of  a  bridge  on  a  violin  attached  to  the  bow  and 
not  to  the  shooter's  wrist."  Other  of  the  American  tribes  use  a 
band  of  leather  round  the  left  wrist,!|  sometimes  ornamented  with 
pieces  of  inlaid  silver.  In  Europe  the  Mediterranean  form  of 
arrow  released  was  used  in  the  Middle  Ages  and  is  used  now  by 
modern  archers.  "A  leather  glove  or  leather  finger  strings  are 
worn,  as  Roger  Ascham  expresses  it,  "to  save  a  man's  fingers 
from  hurtinge." 

•  "UioB,"p.566. 

+  Wood,  "Natural  H  Later  j  of  Man."  Vol.  ii.,  p.  710. 

t  "The  Heart  of  Africa,"  Vol  ii„  p.  111. 

g  "  The  Origin  of  Invention,"  p.  i)B6,  and  Smithsonian  Bepoit.  1893,  p.  6T7. 

II  Bancroft,  "  Native  Baces  of  America,  "  Vol.  i.,  pp.  491  and  578. 

IF  Seearesum*  of  Professor  Morse's  interesting  paper  on  "  Methods  at 
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In  Asia  the  Mongolian  release  is  common.  **Th(^  thumb  in 
protected  by  a  guard ;  the  Manchus,  ChineMe  and  othen*  una  a 
thick  ring  worn  near  the  base  of  the  thumb.  It  may  be  made  of 
any  hard  material,  such  as  horn,  bone,  ivory,  quartx,  agate,  or 
jade." 

The  Japanese  archer  uses  a  glove  consisting  of  thc^  thumb  and 
two  fingers,*  or  a  guard  on  the  outer  side  of  the  forearm. t  In 
the  Western  Pacific |  by  far  the  most  elaborate  guardii  are  found 
in  New  Guinea.  They  are  made  of  wickerwork  or  finely  plaited 
grass,  and  stretch  from  the  wrist  to  the  ellxiw.  A  decorative 
e£fect  is  obtained  by  weaving  or  plaiting;  Homeiimtiu  plumev  of 
cassowary  feathers  are  fastened  to  the  upper  and.  Fre<|uently 
bands  of  bark  are  substituterJ,  ornamented  by  inmHed  patt^f rns. 

These  New  Guinea  guards  may  be  calleii  ami -guards,^  to  tlU- 
tingoish  them  from  those  of  the  New  Hel/rides,  which  are  really 
thumb-guards.  What  seems  to  me  a  feasible  expUiiatM>fi  tjf  tim 
difference  between  the  two  is  t}iat  tlie  stiff  rattan  strifig  tA  Uie 
New  Guinea  bow  does  not  recoil  nsi  far  as  tfie  fi^/re  cord  ijf  Um 
New  HebrideajQ  ^jqw,  aad  or^nM^uently  ti^e  hUiH4:k  woui/i  ^m:  Celt 
on  tlie  for«^^arm  aackd  &</t  on  the  liaod.  h*^yi*^j  ih**  l^^/w^  lut: 
light^er  in  the  f»oiitii.  and  tb^  ^triBg  lies  uoore  c'lo«eiy  t//  iIm;  wood. 

In  tb«f  Solomon  ^>roap  ajud  in  iblaud^  iwrxh^r  to  th^  b'/utL, 
the  ^&rd  ih  made  from  a  ^itrjuic  i;ree|ier.  A  k^j^b  of  tJUif  |^la<At 
ib  L&keiL  «<plit  into  two,  viie  ^tufit  parted  ^Ufyf^u  aud  a  spdraJ  wribt 
band  ionxied. 

lIJ^e^^J<^ale  betweeu  tijei»e  iwv  ^Jb»riiisii  NO.  aud  holoii>oij*y  i* 
tht  arm-iOLard  of  Oeniiai)  New  Ouiueti.     Liik^  tWt  of  xAt^  i5>oio 


Btimctfn'ttptutia.   Aluun..    le:  bet  jet     PiaU:   ]4C    li^^fc.  :^  i^id  3'  *^o  hk>rtht 

won.  ifcr  ttwArcaUiflit  rouuo  u**^  up{#e*  )ms\  &.  tttit  ttru.      Au}  uUmsi  ub».  Kf*  Utit 
Vern   i-  vesn  tnnilubiii(; 
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mans,  it  cunsists  of  a  ipiral  Imndi^e  made  from  a  creeper,  aad   | 
like  that  of  tlie  Fly  Rivei'  it  exteuds  frum  the  wrist  almost  tu  tbn 

The  guard  uaed  on  Efate,  New  Hebrides,  is  very  Minple. 
Gonsintfi  merely  of  a  plain  ring  cut  from  a  htifd  wood  and  rounded  , 
on  the  outside. 

The  "oiivar"  or  thumb-guard  of  Malelcula,  though  itself  iiimplA  I 
enough,  is  a  slight  improvement  on  this  form.  It  was  tinit'J 
mentioned  bj'  Cook*  anil  described  by  Foratert  iii  his  account  of  | 
the  voyage.  "On  tbe  left  wriut  they  wore  a  circular  woodan'| 
plate  neatly  covered  and  joined  with  straw  about  five  inchen 
diameter,  upon  which  they  broke  the  violence  of  the  recoil 
bowstring  and  prevented  it  from  hurting  tbeir  arms." 

Forster  here  describes  one  of  the  highest  class  '-onva 
Sometimes  they  are  in  two  pieces  and  are  fastened  by  loi^  ] 
lengths  of  the  thin  inner  bark  of  a  \'ine  neatly  worked  over  all 
round.  Again,  they  are  frequently  in  one  piece  over  the  outside 
Burface  of  which  the  bark  is  plaited.  It  is  probable  that  these 
decui'ated  guards  are  insignia  of  chiefs,  as  are  occasionally  the 
spiral  bands  in  ihe  Solomon  Group4     However,  tbe  general  form 


IS  a  circular  piece  of  bard  though  bgbt  wood  about  3  cm,  in 
tliickneis,  12  cm  outside  diameter  at  the  base  bevelled  off  to  an 
outside  diamet«r  of  7  <,  m  at  the  top  and  pierced  hy  a  hole  large 
enough  to  admit  the  hand  of  the  wearer       Tbe  average  diameter 

■  Cook's  "  VoyageB,"  Vol.  v.,  p.  35. 
t  0,  Forstev.  "  Voyage  round  the  World,"  Vol.  ii.,  p.  216. 
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of  this  opening  in  five  specimens  given  me  by  the  Rev.  T.  Watt 
Leggatt,  of  Malekula,  is  6*5  cm.,  but  of  course  the  size  of  the 
hole  is  regulated  by  the  size  of  the  hand  and  wrist  of  the  man  for 
whom  it  is  intended.  The  drawings  herewith"^  give  a  very  good 
idea  both  of  its  general  shape  and  the  method  of  wearing  it.  An 
examination  of  these  objects  seems  to  emphasize  a  remark  of 
Forster'st : — "  They  were  all  remarkably  slender.  .  .  .  Their 
limbs  were  indifferently  proportioned,  their  legs  and  arms  long 
and  slim."  The  average  European  would  find  it  impossible  to 
put  on  the  average  Malekulan  '*onvar."  However,  in  this 
respect  the  Malekulese  are  not  peculiar  amongst  the  lower  races. 

Supplementary  Note. — Since  writing  the  above  T  have 
obtained  further  information  from  Rev.  T.  Watt  Leggatt,  of 
Malekula.  The  simple  spiral  band  mentioned  as  being  used  in 
the  islands  to  the  north  is  also  common  in  Malekula,  together 
with  a  simpler  form,  consisting  merely  of  the  mid-rib  of  a  banana 
leaf  twisted  round  the  wrist.  The  form  figured  is  worn  loosely 
as  a  rule;  but  when  fighting  is  imminent  it  is  laced  tightly  with 
a  grass  fibre. 

Further,  Mr.  Leggatt  has  investigated  the  name  usually  given 
for  the  guard,  viz.,  "  onvar.^^  He  discovers  that  the  correct  title 
in  the  Aulua  district  (Port  Sandwich)  is  nehonvar,  derived  from 
ti'ihono,  the  face,  and  verna,  the  hand — ver  or  var  being  the  root 
for  hand,  as  verantjk,  my  hand;  verim,  thy  hand;  /v?ma,  his  hand. 
The  word  really  means  the  face  of  the  hand,  i.<?.,  the  thing  that 
stands  before  the  hand  to  protect  it. 

In  the  Maskelyne  Group,  south  of  Malekula,  the  guard 
Is  called  nahonva.  In  Pangkumu  it  is  named  as  at  Aulua.  In 
the  Uripio  district  the  word  used  is  hekver,  the  derivation  of 
which  Mr.  Leggatt  has  not  been  able  to  discover  {Sept.  28th,  1901). 


*  For  which  I  am  indebted  to  Mr.  Chas.  Hedley. 
t  O.  Forgter,  I.e.,  p.  206. 


NOTES  ON  AN  ABORIGINAL  GRAVE  IN  THE 
DARLING  RIVER  DISTRICT,  N.8.W. 

By  Okaham  Offickr.  BSo. 

(Communicated  1^1/  R.  Elheridge,  Jwnr.) 

(Plate  xiii.) 

Certain  objects  uf  aboriginal  inanufftctui'e,  found  over  a  targe  ' 
rtrea  of  Che  Western  Division  of  N.S.  Wales,  have  hitherto  been 
somewhat  of  a  puzzle  to  science,  precise  information  about  them 
being  ditticult  to  obtain.  1'he  only  published  matter  on  the 
Hubject  is  contained  in  a  paper  by  M  r.  W,  R.  Harper,*  but  to  which 
at  the  time  of  writing  I  have  not  access.  I 

Dui-ing  two  and  one-half  yeiirs'  residence  on  Kallara  Station, 
between  Bonrke  and  Wilcannia,  on  the  Darling  Bivtr,  I  have 
collected  a  number  of  these  objects,  which  may  be  divided  into 
two  main  groups  : — 

(A)  Thos«  of  the  first  type  are  the  most  commonly  occurring, 
and  are  those  which  Mr.  Harper  has  already  described.  The 
material  of  which  they  are  made  is  sometimes  stone,  such  as 
quartzite.  In  some  cases  a  conveniently  shaped  pebble  has  been 
used,  and  I  have  a  specimen  which  makes  me  think  they  we>« 
sometimes  dressed  out  of  a  rough  oblong  block.  But  perhaps  the 
most  frequently  occurring  specimens  have  been  made  of  kopi,  an 
earthy  gj'psuni  which  is  first  burnt  and  then  mixed  to  form  a 
cement  with  sand  and  water,  moulded  to  the  required  shape,  and 
afterwards  evidently  finished  by  scraping. 


*  Harper  (W.  H.)— "A  Description  ot  certain  Objects  of  unkoown  Signifi- 
cance, formerly  used  iij  some  New  South  Wales  Tribes."     Proc.  Linn.  800. 
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In  shape  and  form  the  specimens  of  the  A  type  vary  much  in 
detail,  although  the  general  form  is  well  marked.  Grenerally  they 
are  about  12''  more  or  less  in  length,  round  in  section.  The 
proximal  end  is  from  l^''  to  2"  in  diameter,  and  is  hollowed  out 
slightly.  This  feature  is  invariable.  The  distal  end  terminates 
in  a  blunt  point.  In  some  cases  the  body  or  shaft  is  of  the  same 
diameter  about  where  the  narrowing  to  the  point  begins;  in  other 
cases  the  body  swells  to  its  greatest  diameter  about  the  middle 
of  its  length.  Some  are  straight,  others  have  a  slight  bend  ; 
some  are  flattened  on  one  side,  and  most  have  certain  incised 
markings  on  them,  generally  various  combinations  of  short  lines. 

(B)  The  specimens  of  this  type  are  quite  distinct  from  those  of 
type  A.  So  far  as  I  have  seen,  they  are  invariably  made  of  kopi. 
They  are  of  about  the  same  length  as  the  A  specimens,  but 
broader  and  flattened  in  section,  while  in  shape  they  are  more  or 
less  oval.  On  one  side  they  are  convex  and  on  the  other  flat,  and 
some  are  pointed,  especially  at  one  end  ;  some  have  a  slight 
bend,  the  flat  side  forming  the  interior  of  the  bend. 

There  can  be  no  doubt  but  that  the  "stones"  of  the  A  type 
were  placed  over  graves.  Although  I  have  never  seen  them  in 
this  position  myself,  having  generally  found  them  lying  about  or 
in  the  vicinity  of  sandhills,  yet  several  gentlemen  who  have  lived 
for  many  years  in  the  district  have  assured  me  that  they  have 
frequently  seen  them  placed  on  graves  immediately  after  the  inter- 
ment. Mr.  —  Hatten,  Stock  Inspector  of  Bourke,  formerly  of 
Yanda  Station,  and  who  has  been  on  the  Darling  for  forty  years, 
tells  me  that  the  numl>er  varied  considerably.  Sometimes  only 
two,  sometimes  seven  or  eight,  would  be  put  on  the  grave.  Mr. 
—  Goddard,  of  Yandilla,  says  he  has  seen  as  many  as  twelve  or 
thirteen  on  a  grave,  and  that  they  were  always  placed  in  a  circle, 
the  blunt  or  proximal  ends  being  stuck  in  the  sand,  and  the 
distal  ends  pointing  inwards  slightly. 

In  November,  1900,  Mr.  Goddard,  having  discovered  a  grave 
with  "stones"  still  in  sitii^  I  went  with  him  to  investigate  it. 
It  was  situated  on  Curronyalpa  Station,  on  a  sandhill,  about  three 
miles  back  from  the  river  (Darling).     The  site  of  the  grave  was 
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marked  by  a  large  number  of  "  stonea ''  of  the  B  type,  arrsuigad 
in  a  circle  about  three  feet  in  diameter.  I  photographed  the  gntva 
from  two  positions  before  disturbing  it  (Plate  xiii.). 

The  "atoneH"  icere  origioally,  in  ull  probability,  at  least  two 
deep,  i.e.,  there  waa  an  inner  circle  with  an  outer  in  close  contact, 
Tbey  were  placed  on  end,  with  the  more  pointed  endK  nloping 
slightly  inwards.  On  proceeding  to  dig,  we  found  that  there 
were  more  "atones"  below  arranged  like  those  on  the  surface, 
It  appeared  as  if  a  mound  had  been  originally  made  over  lh& 
grave,  and  the  "  stones  "  placed  or  built  up  around  it.  On  the 
east  side  there  were  in  all  three  tiers,  one  above  the  other,  tlia  J 
upper  ends  of  the  out«r  overlapping  the  lower  ends  of  the  inner. 
We  found  a  skeleton  about  four  feet  from  the  surface,  and 
situated  to  one  side  (the  east  side)  of  the  circle  above.  I  am  . 
unable  to  say  whether  this  is  accidental  or  by  design. 

I  have  seen  a  number  of  aboriginal  graves,  and  in  no  case  have  I 
I  ever  seen  the  body  placed  as  this  one  was.  The 
was  on  its  back,  with  the  head  turned  to  one  side  (the  | 
east).  The  armn  were  drawn  up,  one  on  either  side  of  the  head. 
The  legs  slanted  upwards,  so  that  the  feet  came  within  eighteen 
inches  of  the  surface,  and  they  were  crossed  about  the  knees. 
The  body  had  lieen  evidently  enclosed  in  some  vegetable  covering, 
but  the  material  was  so  decomposed — almost  carbonised  in  places 
—that  it  was  impossible  to  make  out  its  original  composition 
with  certainty.  However,  it  looked  like  the  bark  of  some  small 
tree,  such  as  mulga  or  leopard-wood. 

As  already  noted,  the  skeleton  waa  placed  slightly  to  one  side 
(the  east)  of  a  vertical  line  from  the  centre  of  the  circle  of 
"  stones "  above,  and  it  should  be  not«d  that  at  the  ai-c  of  the 
circle  towards  the  east,  and  corresponding  with  the  position  of 
the  head  of  the  skeleton,  the  "stones"  were  three  deep.  Mr. 
Goddard  tells  me  that  in  the  graves  he  has  seen,  the  circle  of 
"stones"  was  always  placed  over  the  head  of  the  corpse. 

The  total  number  of  "  stones  "  on  the  grave  I  have  described 
was   thirty- nine,    and    there    is   considerable   difference    in   size 
of   the 
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bulk  by  the  action  of  weathering.     I  have  preserved  the  best  of 
them,  which  will  be  forwarded  to  the  Australian  Museum. 

The  bones  of  the  skeleton  were  very  decomposed,  and  most  of 
them  crumbled  away  on  being  touched.  However,  I  secured  a 
tibia,  portions  of  a  humerus,  upper  and  lower  jaws  and  pelvis, 
which  I  have  handed  over  to  Mr.  R.  Etheridge,  Junr. 

There  can  now  be  no  doubt,  as  I  think,  but  that  both  types  of 
the.  objects  under  discussion  are  grave-stones,  and  the  question 
now  arises,  "  What  determined  their  respective  uses  V 

The  Rev.  —  Morgan,  Presbyterian  clergyman  at  Bourke,told  me 
that  he  was  informed  by  an  old  blackfellow  that  the  "stones^'  of 
type  A  were  placed  only  on  graves  of  jmen,  while  those  of  type 
B  were  placed  on  graves  of  women.  If  this  be  so,  it  would  seem 
that  these  objects  had  a  phallic  significance,  which  has  indeed 
been  surmised  in  the  case  of  type  A. 

The  skeleton  in  the  grave  above  described  is  that  of  a  young 
person,  the  epiphyses  of  the  humerus  and  femur  at  the  proximal 
ends  not  being  united.  The  small  size  of  the  bones  and  small 
development  of  the  roughness  and  ridges  for  muscular  attachment, 
as  well  as  the  state  of  the  teeth,  indicate  the  same  conclusion. 
Being  at  sea  while  writing  this,  I  am  unable  to  say  if  Mr. 
Etheridge  has  been  able  to  determine  the  sex  or  not.  The  fact 
that  none  of  the  front  teeth  in  the  upper  jaw  are  missing  would 
point  either  to  the  conclusion  that  the  subject  was  a  woman,  or 
too  young  to  have  been  admitted  to  the  rights  of  manhood. 

Mr.  Hatten  and  Mr.  Goddard  both  emphatically  state  that 
they  have  seen  the  A  stones  placed  over  men's  graves,  but  do  not 
recollect  seeing  them  on  women's  graves. 

I  am  thus  inclined  to  the  tentative  conclusion  that  the  peculiar 
objects  under  discussion  have  a  phallic  significance;  that  those 
of  the  A  type  were  used  to  mark  the  graves  of  men,  while  those 
of  the  B  type  were  placed  on  graves  of  women,  and  perhaps  on 
graves  of  youths  who  had  not  attained  their  tribal  majority. 
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H                  Genus 

-Calophta,   F.  Lciw,  Verh.  Zool.-Bot 

ixviii.,  1879. 
-DiAPHORiNA,  P.  Low,  loc.  eU. 
-PsTLLA,  Geoffrey,  Hist.  Ins.  1762. 

GeseU. 

Wieo,  ^^ 

iv. — Ahbltrrhina,  F.  Lew,  /«c.  cit. 

v.— Spanionbuba,  Forst,  Rheinl.  w.  Westphal.  Verh.  1S48. 
vi.^ABVTAiNA,  Forst,  loc,  cit. 
vii. —Li VILLA,  Curtis,  Brit.  Ent.  Vol.  xiii.,  1. 
viii. — Floria,  F.  Low,  loc.  cit. 
ix. — Alloeonbura,  F.  Low,  he.  cit. 
X. — HoMOTOMA,  GuiJrin. 
xi.^ANOMONEUHA,  Suhwarz. 

Kii.-  FuBv-SL'iLA,  Alemaii,  La  Naturateza  (2).  i.  1887. 
This  group  contains  a  number  of  small  species  which  lead  a. 
free  life  in  the  larval  nnd  pupal  Klates,  neither  constructing  lerp- 
scales  nor  producinu  galls  upon  their  food  plants.  Some  of  them 
are  perfectly  naked,  but  othei's  are  enveloped  or  sheltered  under 
a  flocculent  or  woolly  exudation,  or  surrounded  with  filaments  of 
cd   from   tf  I  a  rids  aloi 
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margin  of  the  body.  The  wattles  (Acacias)  are  very  rich  in  these 
insects,  several  of  them  having  two  or  more  peculiar  species;  so 
that  the  range  of  many  is  probably  as  wide  as  the  distribution  of 
the  host  plants.  The  eggs  are  generally  laid  all  over  the  tips  of 
the  young  foliage,  or  if  on  the  branchlets  thickly  encrusting  them, 
with  the  larvflB,  pup»,  and  perfect  insects  all  crawling  about  on 
the  same  branch.  In  some  cases  these  are  so  numerous  that  at 
first  sight  they  look  like  aphides. 

Judging  from  the  numbers  obtained  in  New  South  Wales 
where  these  insects  have  received  uiost  attention  in  this  country, 
Australia  will  be  found  to  be  the  richest  region  in  this  group  of 
the  Homoptera. 

E.  H.  Riibsaman  has  described  a  new  species  {Pauropsi/Ua 
udei)  from  Sumatra*  the  larva  of  which  produces  a  gall,  and 
is  exactly  like  the  typical  Trioza  larva  from  his  drawings,  but  the 
perfect  insect,  also  figured,  belongs  to  the  PsyViiuB,  He  also 
figures  several  other  Trioza  larvae  from  Africa,  and  another  from 
South  America,  but  does  not  name  them. 

Genus  P  s  y  l  l  a,  Geoffroy. 

Head  triangular,  transverse;  face  lobes  convex,  conical;  eyes 
semiglobose,  prominent;  antennse  slender,  first  two  joints  thickest. 
Thorax  with  front  margins  acute.  Legs  stout.  Wings  broad, 
rounded  at  apex,  stigma  distinct;  stalk  of  sulxx>sta  longer  than 
stalk  of  cubitus;  radius  stout,  seldom  curving  downward  to  any 
distance;  wings  frequently  semiopaque  and  sometimes  spotted; 
nervures  stout. 

PSYLLA    ACACIiE-PYCNANTHiE,  n.sp. 

(Plato  xiv.,  tig.  5.) 

Larva  reddish-yellow,  thickly  mottled  with  black  ;  antenna*, 
legs  and  wing-covers  slightly  mottled  with  fuscous ;  centi-e  of 
abdomen  tinged  with  red,  outer  margins  fringed  with  long  hairs. 

Pupa  similar  in  colour,  but  with  the  markings  more  defined; 
antennae  yellow,  with  apex  of  3rd,  5th  and  whole  of  apical  joints 

*  Mitteilungen  iiber  neue  and  bekannte  Gallen,  1899. 
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fuscous.  Head  vevy  large,  broad,  ruundod  in  front,  sloping  oa 
Hides:  rounded  behind,  showing  distinct  tnedisn  suture  throngfa 
centre;  antennte  standing  out  straight  in  front,  moderately  long, 
sleiKlei'.  Thorax  short,  almost  squsre,  showing  median  suture 
with  four  spotB  on  either  side,  Wiug-«>verB  large,  swelling  out, 
rounded  on  aideR.  Legs  short,  stout.  Abdomen  short,  broad, 
rounded  to  apex,  basal  segmentn  banded  with,  and  the  whole  of 
apical  segments  fuscous. 

/mago. — Length  00625,  u.ntenns  003  inch.  General  colour 
dull  brick  red  to  reddish -brown,  mottled  with  black;  antennm 
fuscous;  face-lobes  black  at  base,  tips  whit«>,  beneath  all  nhite; 
front  of  head  and  segmental  divisions  of  thorax  black,  with  a 
slight  pubescence  over  antennie,  head  and  prothorax;  legs  fuscous, 
with  tibia  and  tarsi  pnle  ocbreous;  meHonotum  marked  with  four 
parallel  dark  brown  barn;  acutellum  pale  yellow;  abdomen  mottled 
with  black  at  bane,  bearing  five  brood  black  bands;  wingn  semi- 
transparent,  slightly  clouded  ;  nervures  light  brown  :  ventral 
Hurface  blouk,  with  abdominal  bars  white.  Head  with  eyes  as 
broiul  nn  thorax,  iinrrow,  deeply  cleft  and  loljed  in  front,  with  the 
sides  sloping  down  to  front  of  eyes,  slightly  rounded  on  the 
sides,  deeply  arcuate  behind;  a  distinct  median  suture,  and  fovea 
on  either  side.  Face  lobes  short,  broad  at  base,  deeply  cleft,  and 
conical  at  tips;  clothed  with  grey  hairs.  Antennie  very  long  and 
slender,  tapering  to  the  tips;  1st  joint  short,  broad;  2nd  very 
short;  3ril  very  long;  4th  and  5tb  shorter;  6th-9th  tapering, 
shorter;  10th  short,  truncate  at  apex.  Eyes  very  large,  prominent, 
as  broad  as  the  head,  subglobular,  compressed  on  the  sides : 
central  ocellus  small,  indistinct;  lateral  ocelli  small,  enclosed  in 
a  bright  rwldish  patch  close  to  hind  margin  of  eyes.  Thorax  ; 
prothorax  angular  in  front,  truncate  at  extremities,  marked  with 
two  impressed  spots;  arcuate  behind;  dorsulum  rounded  on  both 
side",  elongated  at  extremities;  meaonotum  large,  convex,  slightly 
arcuate  in  front,  rounded  on  sides  to  apex;  scut«llum  small. 
Legs  long,  thighs  thickened;  tibise  slender,  hind  legs  stouter  than 
preceding  ones,  tarsal  joints  lai^e.  Wings  thrice  as  long  as  brood, 
stalk  o: 
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cell  elongate;  stigma  long  and  slender;  radius  short,  straight, 
mnning  out  above  tip  of  wing;  stalk  of  cubitus  very  short,  upper 
branch  of  cubitus  long,  upper  and  lower  forks  nearly  of  equal 
length;  lower  branch  of  cubitus  rather  long,  upper  fork  cur^'ing 
round;  lower  branch  very  short,  curving  inwards;  clavus  short. 
Abdomen  large,  narrow  at  base,  swelling  out  and  tapering  to  tip. 
Grenitalia :  (^)  lower  genital  plate  elongate,  rounded  at  tip; 
forceps  broad  at  base,  pointed  at  apex;  upper  valve  slender  at 
tips,  curving  over  towards  forceps  :  (9)  very  short,  broad,  rounded 
at  apex. 

HcU), — Cheltenham,  Victoria  (on  Acacia pycnantha;  C.French, 
Junr.). 

The  only  specimens  of  this  species  that  I  have  seen  were  upon 
the  large  stout  leaves  of  this  Acacia.  The  eggs  were  scattered 
about  singly,  and  there  did  not  appear  to  be  many  specimens  upon 
each  leaf. 

PsYLLA  LiDGBTTi,  Maskell. 

Trans.  R.  Soc.  S.  Aust.  1898,  p.  5,  pi.  i.,  figs.  1-4. 

This  species  was  named  from  specimens  sent  to  Mr.  Maskell  by 
Mr.  Lydgett  who  found  them  on  Acacia  implexa  at  Myrniong, 
Victoria,  a  wattle  which  does  not  grow  about  Sydney. 

This  is  a  brown-coloured  psylla  with  irregular  patches  of 
reddish-yellow,  the  antennae  and  feet  yellow  ;  eyes  red.  The 
wings  are  clouded  in  a  diflferent  manner  from  any  of  the  species 
of  this  genus  that  I  have  examined,  and  it  is  probably  a  local 
species  like  many  of  the  others. 

Mr.  Lydgett  has  promised  to  send  me  some  specimens  of  this 
Psylla,  but  up  to  date  I  have  not  received  them. 

Psylla  Frenchi,  n.sp. 

(Plates  xiv.,  fig,  4;  xvi.,  fig.  2.) 

Pupa. — General  colour  pale  yellow,  tinted  with  green;  antennse, 
legs,  blotches  on  head,  wings  and  wing-covers  light  brown;  eyes 
reddish-yellow;  thorax  with  eight  black  spots  forming  a  circle  on 
17 
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tlie  back;  &bdomeD  ;|!;reea,  upper  segments  marked  with  inter- 
rupted l)l(Lck  bands,  apical  segments  black.  Head  broad,  slightly  | 
rounded  in  front,  sloping  to  eye»,  narrow  behind  them,  arcuate 
behind.  Antennie  long,  aletider,  coming  to  a  point  at  tip. 
Thoran  broad,  sloping  back  to  abdomen.  Wing-covers  large, 
swelling  out  on  side,  pointed  at  apex.  Abdomen  constricted  at  I 
base,  swelling  out,  rounded  to  tip,  bearing  a  patch  of  white  wax- 
like secretion  on  anal  segment. 

/mayo.— Length  001,  antennie  0*0225  inch. 

General  colour  dull  yellow,  marked  with  light  brown;  terminal 
joint  of  antennte,  tarsi,  and  abdominal  segments  barred  with 
blayk;  eyes  red.  Wingn  seraiopaque  mottled  with  light  brown; 
uervures  light  reddish-brown.  Head  \'ei'y  short,  as  broad  as 
thorax,  rounded  in  front,  cleft  in  centre,  with  median  suture,  and 
dark  fovea  on  either  side,  hind  margin  arcuate.  Pace  lobes  large, 
rounded  at  tip.  Ant«nnie  long,  slender.  \nX,  joint  very  broad, 
short;  '2nd  longer;  3rd  very  long;  4th-9th  Sliform;  10th  slightly 
clubbed,  truncate  at  apex.  Eyes  very  large,  projecting,  semi- 
globular:  central  ocellus  large,  at  apex  of  median  suture:  lateral 
ocelli  large,  close  to  hind  margin  of  eye.  Thorax  i  pronotum 
narrow,  deeply  wrinkled,  with  fovea  in  centre  and  on  either  side, 
convex  in  front;  dorsulum  large,  arcuate  in  front,  pointed  at 
sides,  arcuate  l>ehind;  meaonotura  large,  convex,  arcuat«  in  front, 
broadly  rounded  on  sides  to  hind  margin;  scutellum  large.  Legs 
stout,  long;  tibial  spines  large;  tarsi  long.  Wings  nearlj'  thrice 
as  long  as  broad,  rounded  at  ape\;  primary  stalk  long;  stalk  of 
Bubcosta  long,  straight,  forming  a  stout  stigma  joined  to  costal 
nervure;  radius  running  close  to  subcostal,  turning  downward  at 
extremity  ;  stalk  of  cubitus  short,  curving  downward  ;  upper 
branch  turning  upward,  upper  fork  turning  downward :  lower 
branch  of  cubitus  curving  downwiii-d  to  middle  of  wing,  upper 
fork  long,  curving  upward  in  a  line  with  upper  branch:  lower 
fork  short;  clavus  broad,  stout.  Alxlomen  stout.  Genitalia  (J) 
short,  broad  ;  lower  genital  plate  short,  broad  ;  forceps  long, 
broader  at  base,  slender,  produced  into  finger-like  processes, 
^itb  fin< 
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genital  plate  short,  broad,  truncate  at  apex,  narrow  at  base, 
slightly  rounded  on  the  sides,  and  fringed  with  fine  hairs. 

Hob.— Colo  Vale,  N.S.W.  (on  Acacia  sp.;  W.  W.  Froggatt). 

Dedicated  to  Mr.  C.  French,  Junr.,  to  whom  I  am  indebted  for 
several  fine  species.  The  larvae  form  no  lerp,  but  crawl  about 
freely  among  the  tips  of  the  foliage,  and  do  not  even  seem  to  form 
any  secretion  like  others  of  the  free-living  species.  They  are 
never  very  numerous,  but  scattered  all  over  the  foliage. 

PSYLLA    ACACIifi-PBNDULiE,  n.Sp. 

(Plates  xiv.,  fig.  1;  xvi.,  fig.  13.) 

Larva  pale  ochreous,  eyes  and  centre  of  abdomen  bright  red. 
General  form  oval,  thoracic  segments  cylindrical,  flattened  on 
dorsal  surface.  Head  large,  with  fovea  on  either  side;  antennse 
short,  stout,  eyes  far  back,  above  base  of  fore-legs.  Abdomen 
broad,  rounded,  fringed  with  short  spiny  tubercles. 

Pupa. — General  colour  light  brown  to  pale  yellow,  sometimes 
tinted  with  red  or  green;  apex  of  3rd  and  the  rest  of  the  joints 
of  antennse  and  tibise  black;  sides  of  head,  spots  behind,  a  double 
row  on  thorax,  wing-covers,  and  bands  on  abdominal  segments 
brown.  Head  very  large,  rounded  in  front ;  antennae  seven- 
jointed,  pointed  at  tips;  eyes  very  large,  projecting.  Thorax 
very  broad  across,  arcuate  in  front;  wing-covers  standing  out  on 
either  side,  short,  and  sharply  rounded  at  apex;  tarsi  covered  with 
fine  hairs.  Abdomen  flattened,  truncate  at  base,  rounded  on 
sides,  segments  deeply  divided,  wrinkled. 

Imago — Length  005,  antennae  002  inch. 

General  colour  light  brown,  covered  with  a  grey  pubescence, 
apical  joints  of  antennse  black;  wings  hyaline,  nervures  brown. 
Head  long,  deeply  arcuate  in  front,  with  a  deep  median  suture, 
and  fovea  on  either  side,  sloping  down  to  eyes,  arcuate  behind. 
Face  lobes  broad  at  base,  rounded,  short.  Antennae  long,  slender; 
1st  joint  short,  slightly  curved;  2nd  short;  3rd  very  long;  4th-9th 
uniform,  slender;  10th  short,  tapering  to  tip.  Eyes  large, 
flattened  on  inner  margin:  central  ocellus  very  small,  at  apex  of 
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median  suture;  l(it«ral  ocelli  large,  bright  red,  close  to  hiad 
murgin  of  eyea.  Thorax  ;  pronoLuw  broad,  convex  in  front, 
arcuate -behind;  dorsulum  long,  nearly  trunc&te  in  front,  Bonie- 
what  angolar  at  extremitieB;  meaonotuin  large,  convex,  deeply 
arcuate  in  front,  rounded  behind;  scutellitni  resting  upon  hind 
margin  of  meaonotum.  Legs  nlender,  tarsi  long.  Wings  twice 
as  long  a.%  broad,  rounded  at  tips,  slender  at  bane,  costal  nervure 
atout',  with  BubcoHtal  forming  a  slender  atigma :  primary  h talk 
long,  curving  upward;  stjilk  of  subcosta  long,  curving  upward; 
rndius  long,  curving  upward,  and  running  parallel  with  costAl; 
stalk  of  cubitus  shoit,  upper  branch  of  cubitus  curving  upward, 
upper  fork  long,  turning  downward,  a  little  longer  than  lower 
braTich,  forming  a  long  cell;  lower  branch  of  cubitus  transverse, 
upper  fork  turning  upward  and  then  down:  lower  fork  curving 
round  to  the  base;  ctavua  stout,  thickened;  clavical  suture  long, 
slender.  Abdomen  slender,  yellow,  with  basal  half  of  each 
segment  on  both  dorsal  and  ventral  surfaces  barred  with  dark 
brown.  Genitalia  ($)  large,  lower  genital  plate  broad,  rounded; 
forceps  broad  at  ba«e,  tending  over  like  two  bent  fingers;  penis 
hidden;  upper  genital  plat«  broad  at  base,  rounded  at  apex. 

/^ofc.— Pera  Bore,  Bourke,  and  Condobolin,  N.8.W.  (in  each 
case  upon  Acacia  pendith:   W.  W.  Froggatt). 

This  species  appears  to  be  peculiar  t<)  the  Weeping  Myall 
(Acacia  pendula)  and  probably  ranges  over  the  western  country 
where  this  tree  grows.  This  insect  can  lie  found  in  all  stages  of 
growth  upon  the  twigs  in  November  and  December. 


PsVLLA    ACACl-E-DECURKBNTIH,   n.Sp. 

{Plates  xiv.,  fig,  7;  xvi.,  fig,-,.) 

inrun.  ^General  colour  bright  orange-yellow,  dorsal  surface 
mottle<l  with  fuscous;  legs  anil  antenna  fuscous.  Head  very 
large,  convex  in  front;  with  a  faint  median  cleft  running  down 
centre  to  Ijase  of  abdomen;  antennie  very  long,  slender;  eyes 
large,  far  back  on  sides  of  head.  Thorax  very  small,  legs  long. 
Alxloi 
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Pupa. — General  colour  bright  reddish-brown;  legs,  antennee, 
wing-KK>ver8,  blotches  behind  eyes,  two  rows  of  spots  down  sides 
of  thorax,  two  elongated  bars  at  base,  and  whole  of  apical  portion 
of  abdomen  dark  brown.  Dorsal  surface  thickly  clothed  with 
short  spiny  hairs.  Head  short,  broadest  at  base,  rounded  in 
front  and  on  sides;  antennie  stout  and  very  long;  eyes  small,  angular 
on  inner  margins.  Thorax  rounded  in  front,  swelling  out  on 
sides  to  base  of  wing-covers;  the  latter  small,  elongate,  rounded 
at  tips;  legs  stout,  long,  tarsi  large.  Abdomen  large,  swelling 
out  at  base,  almost  circular,  last  segment  curving  inwards,  form- 
ing a  lobe  on  either  side  of  anus. 

hnago. — Length  0*065,  antennte  0-0275  inch. 

Ochreous  thickly  marked  with  chocolate  and  darker  brown; 
antennae  from  second  joint  to  tip  and  eyes  black;  abdomen  banded 
with  black  and  red;  wings  opaque,  thickly  mottled  with  brown, 
and  marbled  with  white,  nervures  ochreous.  Dorsal  surface 
clothed  with  fine  grey  hairs.  Head  small,  nearly  truncate  in 
front,  median  suture  distinct,  arcuate  at  base.  Face  lobes  very 
large,  broad  at  base,  coming  to  a  conical  tip.  Antennae  very  long, 
slender;  Ist  joint  very  short,  broad;  2nd  short,  stout;  3rd  long, 
cylindrical;  4th-9th  shorter,  uniform  in  length;  10th  shorter, 
pointed  to  apex.  Eyes  rather  small,  projecting  slightly  on  sides, 
angular  on  inner  margins :  central  ocellus  very  small,  at  apex  of 
median  suture;  lateral  ocelli  elongate,  situated  at  upper  margin 
of  eye.  Thorax  :  pronotum  narrow,  of  uniform  width,  slightly 
broadest  at  extremities;  dorsolum  slightly  convex  in  front,  broadest 
in  centre,  tapering  to  a  point  at  extremities,  rounded  l^ehind; 
mesonotum  large,  convex  on  summit,  arcuate  *in  front,  produced 
into  a  conical  point  on  sides,  rounded  behind;  scutellura  arcuate 
in  front,  rounded  l>ehind.  Legs  long,  thighs  thick,  tibiae  slender, 
tarsi  long.  Wings  twice  as  long  as  broad,  swelling  out  in  front, 
slightly  depressed  in  centre,  swelling  out  broadly  and  rounded  at 
apex;  nervures  very  thick,  especially  the  costal;  primary  stalk 
short,  straight,  stalk  of  subcosta  long ;  subcosta  running  into 
co8ta  forming  a  slender  stigma;  radius  short,  coming  out  on  upper 
edge  of  wing;  stalk  of  cubitus  very  short;  upper  branch  of  cubitus 
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long,  curving  upward  and  then  down,  upper  fork  short,  coming 
out  below  tip  of  wing;  lower  fork  as  long  as  upper;  lower  branch 
of  cubitus  tranavenie,  upper  fork  curving  round,  long;  lower  fork 
flhort,  curving  sharply  round  towards  liase  of  wing;  clavus  stout, 
thickened;  clavical  suture  very  long.  Abdomen  broad,  rounded 
on  sides,  red  bands  on  dorsal  surface,  white  on  ventral.  Genitalia  : 
(J)  lower  genital  plat*  !arg«,  rounded;  forceps  slender,  curved 
inward;  penis  slender,  upper  genital  plate  slender,  broad  at  base, 
pointed  at  apex:  (J)  upper  and  lower  ganital  plates  short  and 
rounded. 

Ilab. — Riohnond,  Young,  Wagga,N.8,W.  (on  Arncia  dtcurr«ii»: 
W.  W.  Froggatt) 

The  insects  clustering  all  over  the  stems  and  branchlets 
of  this  wattle  form  no  protective  covering  or  BecretioH.  The 
Bgg^<  bright  yellow  and  somewhat  elongate  in  form,  thickly 
ouat  the  bark  of  the  Hmall  branchesi  larvw,  pupa*  and  perfect 
insects  crawt  over  the  stem  beneath.  The  very  long  antennip, 
beautifully  coloui'ed  wingx  and  dark  tints  give  this  p^yllid  a 
striking  appearance. 

PSTLtA  CAPfARIa,  ngp. 

(Plates  xiv.,  fig.  6;  xvi.,  fig.  U.^ 
injrii  semitransparent  to  pale  yellow,  alxlomen  red  dish -orange, 
eyes  bright  red;  tip  of  antennae  black.  Head  very  large,  broad, 
rounded  in  front,  lighllj-  fringed  wilh  fine  hairs;  eyes  far  back  on 
sides  of  head;  a  fine  median  suture  running  through  head  to  base 
of  thorax.  Autennic  in  front  of  head,  tapering  to  tips.  Thorax 
as  broad  as  head  but  not  more  than  one-half  the  length,  forming 
two  lobes  on  the  sides.  Legs  stout,  thick,  and  very  hairy. 
Abtlomen  rounded  to  apex,  each  segment  ornamented  with  a  fine 

I'tipa  bright  orange  t-o  pale  yellow;  apical  half  of  antennie, 
tibiie  and  tarsi  black ;  wing-covers,  blotches  on  head,  spots  on 
thorax,  interruptad  bands  on  the  base  and  apex  of  abdominal 
segments  dark  brown.      Dorsal  surface  lightly  clothed  with  fine 
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men,  the  latter  clothed  with  a  mass  of  white  lUainents  forming  a 
white  tufted  tail  General  form  that  of  larva,  with  head  arouata 
behind;  wing-covers  swelling  out  on  sides,  abdomen  broad  and 
rounded  to  tip. 

Imago. — Length  0  045,  antennee  0'025  inch. 

General  colour  greyish-brown  to  light  ochreous,  mottled  and 
marbled  with  darker  brown;  antennee  black  from  third  basal 
segment;  abdomen  bright  yellow,  apical  margin  of  basal  and 
whole  of  apical  segments  black;  wings  opaque,  clouded  with  a 
greyish  tint,  thickly  mottled  with  light  brown,  forming  an 
irregular  pattern  towards  apical  edge ;  nervures  light  brown. 
Head  narrow,  rounded  in  front,  slightly  cleft  in  centre,  rounded 
to  eyes,  with  a  slight  median  suture  and  small  rounded  fovea  on 
either  side,  deeply  arcuate  behind.  Face  lobes  broad  at  iNuiey 
short,  coming  to  a  point  at  apex.  Antenn»  rather  short,  spring- 
ing out  in  front  of  eyes;  1st  joint  short,  broad;  2nd  short;  3rd 
longest;  4th-9th  of  uniform  length;  10th  short,  slightly  thickene^l 
at  tip.  Eyes  very  large,  prominent,  semiglobular:  central  ocellus 
small,  at  base  of  median  suture;  lateral  ocelli  large,  clo«e  to  hind 
margin  of  eyes.  Thorax :  pronotum  rounded  in  front,  arcuate 
behind,  with  extremities  rounded,  and  marked  with  a  dark  spot; 
dorsalum  broad,  slightly  depressed  on  either  side^/f  front  umry^iu, 
coming  to  a  point  at  extremitiei!^  hind  margin  irregularly  rounde^J; 
mesonotum  large,  deeply  arcuat>f  in  fronts  coiuing  U/  a  [M/mi  <Hi 
extremities,  rounded  Ijehirid:  M;ut(rJluiij  arcuate  in  fr*Mi,  roun^it^ 
behind  Legs  febort,  fexii'^ra  hU/ut  aiAd  rouiMie'J;  tibi«^  sIm>K; 
tarsi  !?malL  Wing^  neatrJy  twioi;  «^  Ujh^  ai»  l>r<iiid,  iiM^-row  at 
base,  curved  on  coastal  Uiargiti  w  \jr<M^i  roMU<Wi  tip;  yruuMtry 
stalk  long,  curving  upward:  i:>taJk  *A  suUxA^ta  i*ju%,  ^m^mw^KmS 
ner\'ure  turning  up  axid  f 'fining  a  tsUjui  '44i^jU«  sti^^ijua:  niAi\^ 
short,  curving  dowu»j»,f<i^.  ii*/t  t^swshisjji  tip  <A  ^'isi^,  oUaJk  *A 
cubitui^  bbon.  upper  f.^ra£**;ti  «;urviiig  \iy^fiur4,  tLeju  ^o^ifu.  My^M^r 
fork  tumiiig  upwarJ  at  tip.  ivi»w  Vx'k  avwiiw^^d,  each  <A  ^UmiI 
equal  length:  lowf^r  im^iicL  <A  cuWtui»  iakk<jr\t  ix<A  afc  l^Mig  at  lvw4?r 
fork,  upper  f^jri:  yurviug  up»afxiJ6.  f<.nuj<ied  t*>  ejtt*>j*uity;  4;lavuie 
short,  ♦slenoer :  c^a^  *•*..  bttiuj*   i^^^  liiwudw .      Ahi^kni^iou  i^^rt. 
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broad.  Uenitalift:  [^)  large,  turned  over  back,  lower  genital 
plftte  rounded,  elongate;  forceps  broad  ai  base,  long,  slender, 
rather  straight;  penia  hidden;  upper  genital  plate  rounded  ut 
base,  long,  slender;  {9)  short,  broad,  thickly  clothed  with  hairs, 
which  form  <[uite  a  white  tuft  when  viewed  from  above. 

//(lA,— Guiinedah,  N.S.W.  (on  CapparU  MiUhdli;  W,  W, 
Froggatt). 

This  specisB  was  found  in  &11  stages  of  development,  from  the 
bright  yellow  eggs  to  the  winged  psyllid,  covering  the  underside 
of  the  leaves  of  this  shrub,  the  infested  foliage  looking  em  if  it 
had  been  coated  witli  duat,  from  the  number  of  larvie  and  larval 
skins  attached  to  the  leaves.  I  have  never  seen  this  species 
except  on  this  one  occasion,  but  it  probably  has  a  wide  range  like 
its  food  plant. 

PaVLLA  CANDTUA,  n.sp. 


(Pfetes: 


■.  12i 


,  fig.  16.) 


Larva  dull  yellow;  tips  of  antennce,  spotx  on  head  and  thorax 
black,  eyes  reddish -brown;  entire  dorsal  surface  fringed  with  fine 
hairs.  Head  small,  rounded  in  front,  broadest  behind,  Aateante 
very  long,  eyes  large.  Thorax  short.  Abdomen  long,  oval  to  tip, 
marked  with  fine  parallel  strife. 

Fupa  pale  yellow,  with  last  four  joints  of  antennae  black,  eyes 
light  red;  abdomen  pale  green,  yellow  at  apes.  Head  rounder! 
in  front,  arcuat«  behind.  Antennsj  long,  slender,  basal  joints 
stout,  apical  ones  tapering  to  lip.  Eyes  large,  rounded,  projecting. 
Thorax  swelling  out  l>ebind  bead.  Wing-covers  large,  pi-qjecting 
beyond  the  base  of  alxlomen.  Legs  short,  thick.  Abdomen  oval, 
smooth,  showing  slender  inteiTupted  black  bars  at  ba.se  of  seg- 
ments, fringed  with  very  stout  black  hairs. 

/»i«30.— Length  004,  antenna  0-01  inch. 

General  colour  light  ochreou.s,  in  some  specimens  head  and 
thorax  shaded  with  green;  abdomen  bright  green;  last  two  joints 
of  antennie  black,  eyes  red;  wings  light  brown,  sometimes  barred 
witli  darker  tints,  nervures  dull  yellow.     Head  narrow,  roundetJ 
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behind.  Face  lobes  small,  not  showing  from  above.  Antennae 
long,  1st  joint  very  stout,  broad;  2nd  short;  3rd  longest;  6th-10th 
slightly  swollen,  rounded  at  apex.  Eyes  very  large,  projecting : 
central  ocellus  very  small;  lateral  ocelli  small,  on  summit  of  head. 
Thorax  :  pronotum  broad  and  deeply  convex  in  front,  broad  and 
arcuate  behind;  dorsulum  convex,  coming  to  a  point  at  extremities, 
swelling  out  behind,  convex  at  apex;  mesonotum  rounded  in  front; 
scutellum  broad,  arcuate  in  front,  rounded  behind.  Legs  short, 
stout.  Wings  long,  slender,  thrice  as  long  as  broad,  curved 
in  at  base,  costa  straight  to  rounded  tip;  primary  stalk  long, 
stalk  of  subcosta  long,  subcosta  running  parrallel  with  costa 
forming  a  slender  stigma;  radius  turning  up  at  tip.  not  reaching 
apex  of  wing;  stalk  of  cubitus  short,  upper  branch  of  cubitus 
arching  upward  then  down;  upper  fork  curving  dowu,  emerging 
in  centre  of  tip  of  wing,  lower  fork  as  long  as  upper,  curving 
downwards;  lower  branch  of  cubitus  long,  upper  fork  curving 
round  forming  a  long  cell,  lower  fork  short,  turning  outwards; 
clavus  short,  stoUt;  clavical  suture  distinct.  Abdomen  short, 
swelling  out  at  base,  distinctly  marked  at  segmental  divisions, 
rounded  on  outer  margins.  Genitalia  :  {^)  short,  broad,  turned 
up  over  the  back;  lower  genital  plate  long;  forceps  slender,  form- 
ing two  slender  fingers;  penis  large;  upper  genital  plate  small, 
rounded  to  a  point  at  apex. 

J/ab — Termiel,  Gosford,  N.S.W.  (on  Acacia  decui'rens:  W.  W. 
Froggatt). 

Tne  larvae  and  pupa)  of  this  species  attack  the  tips  of  the 
foliage  of  the  Acacia,  producing  a  quantity  of  white  waxy  fila- 
ments which  mat  the  terminal  leaves  together  in  the  same  manner 
as  do  some  of  the  mealy  bugs.  Under  this  secretion  the  larva* 
feed  and  the  pupce  cast  their  skins;  the  perfect  insects  crawl 
about  on  the  foliage. 

PSYLLA    SCHIZONEUROIDES,  U.sp. 

(Plate  xiv.,  fig.  3.) 

Larva  bright  yellow,  legs  and  antennae  fuscous,  eyes  bright  red. 
Head  rounded  in  front;  antennje  stout,  with  a  very  long  terminal 
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brlBtlc  Alxiornen  small  in  proportion  to  hea<!  and  thorax,  seg- 
mental (iiviniuDa  very  distinct,  dorsal  surface  covered  with  ithort 
hairs,  with  a  fringe  of  longer  ones  round  the  point-ed  tip  of 
abdomen. 

Pupa  bright  yellow,  but  thickly  covered  with  fuscous  on  the 
dorsal  surface.     Qeneral  form  very  short  and  broad. 

/mnjo.— Length  0-045,  antennit  0-015  inch. 

General  colour  dark  brown  mottled  with  oclireous;  anteiinn- 
fustous,  except  ind-4th  joints  which  are  yellow;  legs  marked  with 
yellow,  tarsi  block ;  wings  opaque,  richly  mottled  with  ligiit  brown, 
forming  a,  dotted  pattern  in  centre  but  more  blotched  at  edges;. 
segmental  divisions  of  the  abdomen  white.  Head  as  brood  i 
thorax,  almost  truncal*  in  front,  with  a  very  slight  median  cleft  . 
and  suture,  two  small  impressed  (overe:  somewhat  angulated  »t  , 
base  of  antenme,  convex  on  hind  margin.  Face  lobes  large,  very 
hroad  at  base,  coming  to  a  point  at  tip,  covered  with  long  hairs. 
Anteonie  short,  hairy,  springing  from  in  front  of  eyes,  1st  Joint 
short;  2nd  short,  slender;  3rd  longest;  4th'8th  slender,  shorter 
toward,'*  apex;  9lli-10th  forming  a  slight  club  rounded  at  apex. 
EyeH  very  large,  prominent,  standing  out  on  the  sides  of  head, 
angular  on  the  inner  margins  :  central  ocellus  at  apex  of  median 
suture;  lateral  ocelli  small,  clone  to  hind  margin  of  head.  Thorax: 
pronotura  .slender,  of  uniform  width,  curving  round  behind  eyes; 
dorsulum  slightly  convex  in  front,  coming  to  a  point  at  extremi- 
ties, sloping  down  on  hind  margin  to  truncate  base;  mesonotun) 
deeply  arcuate  in  front,  swelling  out  on  sides  to  a  point  at 
extremities,  broadly  rounded  to  base.  Legs  short,  stout.  Wing.s 
little  more  than  twice  as  long  as  broad,  narrower  at  base,  broadlj' 
rounded  to  apex;  primary  stalk  moderately  long,  stalk  of  sub- 
costa  long;  sul)costal  iiervure  running  close  to  costal,  forming  a 
slender  stigma;  radius  curved  upward,  then  turning  downward, 
but  emerging  above  tip  of  wing;  stalk  of  cubitus  short,  upper 
branch  of  cubitus  long,  arching  upward,  upper  and  lower  fork 
nearly  of  equal  length,  upper  slightly  longer,  emerging  below  tip 
of  wing;  lower  branch  of  cubitus  short,  upper  fork  long,  curving 
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upward  and  then  down,  lower  fork  rather  long,  curving  inward; 
clavus  short,  clavical  suture  slender.  Abdomen  short,  stout, 
coming  to  a  conical  point  at  tip.  Genitalia :  (^)  short,  lower 
genital  plate  small,  forceps  short,  upper  genital  plate  small :  (9} 
very  short,  upper  and  lower  genital  plates  short,  pointed,  covered 
with  Hne  hairs. 

//a6.— Condobolin,  Carrathool,  N.S.  W.  (on  "  Warrior  Bush,'^ 
Apophyllum  anomalum;  W.  W.  Froggatt). 

This  species  probably  has  a  wide  range  in  the  western  districta 
where  the  "  warrior-bush  *'  grows.  The  eggs  are  clustered  close 
together  and  frequently  ex  tend  over  an  inch  down  the  twig;  they 
are  so  numerous  that  they  tint  the  smaller  twigs  a  bright  yellow. 
The  larvse  and  pupse  discharge  a  white  sticky  secretion,  which 
envelopes  them  in  a  greyish- white  mass,  exactly  like  that  of  the 
common  woolly  aphis  {Schizon&iira  lanigera);  beneath  this  the 
insects  are  almost  as  thick  as  the  woolly  aphis  under  similar  cir- 
cumstances. 

PSYLLA   STKRCULIiE,  n.Sp. 

(Plate  XV.,  fig.  13.) 

Eggs  bright  yellow,  short  and  more  rounded  than  usual,  laid 
in  great  clusters  on  the  young  foliage  between  the  forks  of 
branchlets.  The  young  larvte  crawl  close  together,  seldom  moving 
at  first,  and  are  smothered  with  numbers  of  small  black  ants 
(Leptomyrmex  gracilis). 

Larva. — Head  and  thorax  dull  yellow,  barred  with  light  brown, 
eyes  red;  antennae  and  legs  semi  transparent,  the  latter  tipped 
with  fuscous ;  abdomen  reddish-yellow ;  entire  dorsal  surface 
lightly  clothed  with  long  hairs.  Head  and  thorax  conjoined, 
very  broad,  rather  truncate  in  front,  rounded  behind.  Antennae 
short,  standing  on  either  side.  Legs  short,  thick.  Abdomen 
small,  truncate  at  base,  rounded  on  sides  to  apex. 

Pupa  similar  in  colour,  except  that  the  brown  markings  are 
much  darker.  Head  not  as  broad  as  thorax;  wing-covers  small; 
abdomen  much  broader.  Entire  dorsal  surface  covered  with 
short  hairs  bearing  a  sugary  honey-dew. 


Imago.—  Length  0-045,  ant«iinK  O'OOl  i 

General  colour  ochreous,  tinged  with  reddish-brown  ;  head, 
prothorax  and  outer  margins  uf  dorsulum  hlack;  tips  of  ADtennn 
aad  tarsi  fuscous;  front  of  dorsulum,  aides  of  nietanotum,  hind 
portion  of  thorax  and  bands  on  upper  portion,  and  apex  of  abcii^ 
men  chestnut-brown;  win^  light  brown,  aemiopaque.  nervure* 
darker.  Head  very  narrow,  turned  down  and  rounded  in  front, 
deeply  arcuate  behind,  with  a  slight  median  suture  and  lihuUow 
fovea  on  either  side.  Face  lobea  hidden  fi-om  above.  AntennjE 
very  short;  lst.-"2nd  jointu  very  short;  3rd  cylindrical,  ulender, 
long,  4th-9th  short,  rounded,  decreasing  in  length  to  apex,  lOlh 
rounded.  Eyea  large,  projecting,  angular  on  inner  inargin : 
central  ocellus  hidden  from  above;  lateral  ocelli  very  umall,  in 
Hue  with  centre  of  eyas.  Thorax  :  pronotum  narrow,  deeply 
curved  in  front,  slender  towards  tips,  not  <{uite  raaching  to  outer 
edge  of  eyes;  dorsuluro  large,  rounded  on  either  side,  toothed  at 
fixtreinities;  mesonotum  large,  arcuate  in  front,  rounded  on  sides, 
arcoat«  at  junction  with  acutellum.  Legs  long ;  tibiie  long, 
slender;  tarsi  and  tjirsal  claws  large.  Wing  thrice  as  long  as 
broad,  curved  at  base,  rounded  at  tip;  costal  nervure  very  stout; 
primary  Rtalk  very  long;  stalk  of  subcosta  Kli<)rler  than  stalk  of 
cubitus;  subcosta  luiining  into  costal  nervure,  forniin;^  a  thickened 
slender  stigma;  radius  straight,  running  oiU  aliove  tip  of  wing; 
stalk  of  cubitus  long;  upper  branch  of  cubitus  vct^-  loiig,  upper 
and  lower  forks  short,  forming  a  small  nogulur  cell,  upper  one 
emerging  in  centre  of  wing,  lower  branch  of  cubitus  short,  upper 
fork  long,  curving  round,  lower  fork  nearly  straifiht;  clavus  short, 
clavical  suturo  slender.  Alidomen  small.  Genitalia  :  (^J)  curved 
■over  Ijack,  very  hairy;  lower  genital  plate  large,  rounded:  forceps 
slender,  upper  genital  plate  short,  rounded  in  front :  (J)  alxlomen 
large,  swollen,  genital  plates  forming  an  ('longated  tip,  I'ery  hiiirj-. 

//„6.  — Wagga,  N.S.W-  (on  Kurrajong,  Sferculia  sp.:  \V,  \V. 
Froggatt). 

This  is  a  rare  species;  I  have  only  found  it  in  one  place,  on  the 
kurrajongs  at  the  back  of  the  Experii 
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PSYLLA  ACACIiS-BAILBYANA. 

(Plates  xiv.,  fig.  2 ;  xvi.,  fig.  3.) 

Larvce  clustering  round  the  tips  of  twigs,  forming  no  lerp. 
General  colour  bright  yellow,  legs  and  antennae  fuscous  at  tips; 
eyes  red.  Head  broad,  rounded  in  front,  longer  than  thorax. 
Antennae  long,  hairy,  standing  out  in  front.  Eyes  large,  well 
back  on  side  of  head.  Thorax  as  broad  as  head,  lobed  on  sides. 
Legs  long.  Abdomen  large,  rounded,  oval,  with  tip  ornamented 
with  two  fine  hairs. 

Pupa. — Head  and  thorax  pale  yellow  to  ochreous;  tarsi  and 
last  three  joints  of  antennae  fuscous;  abdomen  light  yellow,  shaded 
with  green;  eyes  reddish-brown;  two  blotches  on  head,  markings 
on  thorax,  wing-covers,  transverse  lines  on  upper  abdominal 
segments  and  the  whole  of  lower  segments  fuscous.  Head  small, 
rounded  in  front  and  on  sides^  not  as  broad  as  thorax,  arcuate 
behind  ;  antennas  long,  slender,  pointed  at  apex :  eyes  large, 
rounded,  projecting.  Thorax  swelling  out  at  base,  wing-covers 
broad,  rounded  to  tips;  legs  stout.  Abdomen  broad,  rounded  on 
the  sides  to  apex,  slightly  truncate. 

Imago. — Length  003,  antennae  00075  inch. 

General  colour  dull  orange-yellow,  legs  and  antennae  fuscous  at 
tips;  alxlomen  pale  green  to  yellow,  barred  with  fuscous;  thorax 
mottled  with  brown ;  wings  grey,  semiopaque,  thickly  covered 
with  irregular  brown  spots;  nervures  light  brown.  Dorsal  surface 
covered  with  a  grey  pubescence.  Head  small,  deeply  lobed  in 
front,  arcuate  behind  antennae,  rounded  on  sides,  convex  behind, 
with  a  median  suture,  and  a  small  dark  fovea  on  either  side. 
Face  lobes  small,  rounded,  slightly  hairy.  Antennae  slender,  1st 
and  2nd  joints  rounded  at  apex,  3rd  longest,  4th-8th  uniform, 
9th- 10th  thickened,  rounded  at  tip.  Eyes  very  large,  projecting, 
rounded  on  outer  margin,  truncate  on  inner  edge:  central  ocellus 
very  small,  hidden  by  the  floury  pubescence;  lateral  ocelli  very 
small,  situated  near  centre  of  inner  margin  of  eye.  Thorax  : 
pronotum  narrow,  convex  in  front,  with  a  dark  fovea  on  either 
side  near  extremiti(;s;  dorsulum  slender,  rounded  in  front,  tapering 
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to  a  rounded  knub  at  aidea.  ruunded  behind;  mesonotum  la,rj{e, 
slightly  H,rcuat«  iii  front,  swelling  out,  rounded  on  sides,  slightly 
Arcuute  behind  ;  sun t«lluni  ftinull,  broad.  Legs  long,  slender, 
covered  with  fine  hairs.  Wings  short,  broad,  not  quite  twice  aa 
long  as  broad,  broadly  rounded  at  tips  ;  primary  ^^talk  long, 
turning  upwards,  stalk  of  subcoata  slightly  longer,  subcoel* 
running  into  costal  nervum  forming  a.  distinct  stigma;  radius 
short,  turning  upward  at  the  tip;  stalk  of  cubitus  short,  upp«r 
branch  of  cubitus  curving  upward,  then  downwards;  upper  fork 
turning  downward,  longer  than  lower  fork  ;  lower  branch  of 
cubitus  short,  upper  fork  long,  curving  upward  and  then  down, 
lower  fork  curving  inwards;  vlavus  stout,  clavical  nervure  lone 
crossing  the  length  of  anal  cell.  Abdomen  :  (Jj  slender,  (9) 
large,  swollen.  Genitalia:  {$)  large,  lower  genital  plate  short, 
round  at  liase;  forceps  very  shoi't,  broad,  blunt  at  tips,  penis 
small;  upper  genital  plat«  broatl  at  apex,  slender,  bending  over 
towards  forceps,  clothed  with  tiae  hairs;  (g)  very  short,  broadj 
pointed  at  tips. 

//aft.— Sydney,  N.S.W.  (on  Aeaoia  Unileijaiia,  F.v.M.;  W.  W. 
Froagatt ) 

The  insects  in  all  stages  of  growth  cluster  o^ei  the  young 
•branchlets  of  the  Acatia  so  that  in  the  eailj  -lumuier  the  tree^i 
Jook  as  thou,;h  thej  were  intinttd  with  yellow  aphides  they  fly 
off  in  a  uloud  when  distuibed  The  e  ,;s  are  slender  bright 
yellow  and  scatteied  all  o\er  the  foluye  among  which  the  laivie 
and  %ouiig  pupie  traul  alio  it 

It  IS  a  curious  fact  that  "here\ei  this  pretty  jrnamental 
wattle  IS  planted  the  psvUuis  ap]  eai  They  swaim  in  mj  garden 
at  Croydon  and  I  lia\e  sten  them  awa>  out  in  the  bush  at 
Balmoral  on  the  tree'i  and  in  ^lerd  other  locahties,  so  that  the 
range  of  the  species  is  probiblj  that  of  the  food  plant 

Genus  :\I  v  co  ps  v  l  l  a,  n.g. 
Head  deeply  cleft  in  front;  face  lobes  wanting;  eyes  very  large, 
antennie  very  l(irf;e,  slender.      Thorax  witli  pronotuin  not  as  wide 
«s   head,  narrow.      I-egs  long,   slender.      Wings  nearly   thrice  as 
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long  as  broad,  glassy  transparent,  acute  at  extremity;  stigma 
distinct;  radius  very  short,  turning  upward;  stalk  of  subcosta 
longer  than  stalk  of  cubitus;  furcations  of  upper  arm  of  cubitus 
forming  an  angular  cell  at  tip  of  wing.  Legs  long,  slender. 
Abdomen  narrow  at  junction  with  thorax,  broad  behind,  tapering 

to  tip. 

Type  p8yllafici,  Tryon. 

Mycopsylla  fici,  Tryon. 

PsyUa  fici,  Tryon,  Trans.  Nat.  Hist.  Soc.  Queensland,  Vol.  i., 
1892-4,  p.  60. 

(Plates  XV.,  ^g,  7;  xvi.,  fig.  17.) 

Eggs  deposited  in  patches  of  about  50  upon  the  underside  of 
leaves,  close  together,  but  not  in  contact;  dark  reddish-brown, 
finely  granulated;  oval,  pointed  at  the  extremities,  showing  a 
straight  parallel  ridge  or  keel  of  lighter  colour  along  the  dorsal 
surface. 

Larva, — First  stage:  pale  yellow,  eye- spots  brown;  general  form 
oval,  with  a  flange  round  body  ;  segmental  divisions  distinct; 
clothed  with  short  haii*s  forming  a  fringe  round  outer  margins,  a 
pencil  of  white  wax-like  secretion  cleft  at  tip  projecting  from 
above  tip  of  abdomen.  Second  stage:  dull  white  to  pale  yellow, 
entire  upper  surface  of  head  (except  median  suture),  four  large 
angular  blotches  on  thorax,  wing-covers,  four  interrupted  bands 
on  basal  and  apical  portion  of  abdominal  segments  black;  eyes 
bright  orange.  Head  broad,  oval;  antennse  very  short  forming  a 
curved  horn  in  front  of  eyes;  eyes  not  projecting.  Thorax  swell- 
ing out  behind  eyes,  rounded  at  base;  wing-covers  short,  broad, 
.standing  out,  rounded  to  tip  of  abdomen;  lightly  clothed  with 
short  hairs.  Ventral  surface  pale  yellow;  basal  portion  of  legs, 
tip  of  rostrum,  four  slender  bars  on  the  upper  and  whole  of  the 
apical  segments  of  abdomen  fuscous;  tibiae  and  tarsi  ochreous. 

Fupa. — General  colour  as  in  last  stage  of  larva,  only  the  coloura- 
tion much  lighter,  and  tinged  with  yellow;  abdomen  pale  green. 
Head  lobed  in  front,  swelling  out  behind  eyes,  truncate  at  base; 


I 


I 


anteniii^  sliort,  tliiuk,  pointed  at  apex,  curving  round  sides  of 
head,  Win^-covers  reaching  bejond  base  of  abdumeu ;  the  latter 
uliurt,  rounded,  anal  segment  with  a  Htout  conical  tubercle  go 
either  kiJu. 

Imoffo. — length  0135.  antennce  006  inch. 

Greneral  coluur  ochreuuB-yellow;  apex  of  basal,  the  whole  of  th« 
apical  joinln  of  antennie,  outer  margins  uf  bead,  thorax,  and 
nlxiouiinal  aegmente  clouded  with  fuxcous,  thorax  also  shaded 
with  orange;  eyes  red;  ocelli  orange.  Wings  hyaline,  nervures 
ochreous.  Head  very  broad,  twice  as  wide  as  long,  deeply 
uleft  and  anguiate  between  base  of  antennie,  rounded  on  sides, 
arcuate  behind.  Face  lobes  wanting,  AnUninte  springing  from 
either  angle  of  head,  long,  blender  )  1st  joint  very  atout:  2nd 
narrow  at  base;  3rd  voty  long,  cylindrical,  narrow  at  base;  4th- 
7th  of  uniform  girth,  but  decreasing  in  length  to  tip;  8th  much 
shorter,  swollen  at  tip;  9th  shorter,  swollen;  10th  very  short, 
BWoUen,  truncate  at  tip.  Eyes  very  large,  occupying  the  whule 
aide  of  the  head,  rounded  on  outer  margin :  central  ocellus  placed 
tit  base  of  median  cleft;  lateral  ocelli  close  to  hind  margin  of  eye. 
Thorax :  pronotum  not  as  broad  oa  head,  curved,  slender;  dorsulum 
very  convex,  rounded  in  front,  sloping  down  on  sides,  rugose  on 
edges,  rounded  behind:  nie«onotum  broad,  arcuate  on  front  and 
side!*,  hiiid  margin  truncate;  scut«llum  convex,  slightly  arcuate 
in  fruiit.  Leg.s  loni;,  stout,  lightly  clothed  with  hairs.  Wings 
thrice  US  long  as  broad,  rounded  to  a  point  at  apex;  primary  stalk 
long,  curved  down  in  centre,  clouded  with  fuscous  along  upper 
edge;  stalk  of  suljcosta  long,  curving  inward,  straight  above; 
subcostal  nervure  long,  close  to  costal,  forming  a  distinct  stigma; 
radius  very  short,  turning  up  bej-ond  tip  of  stigma;  stalk  of 
cubitus  very  short,  upper  branch  of  cubitus  long,  nearly  straight, 
upper  fork  turning  upwar<l  above  tip  of  wing,  lower  fork  turning 
down  l)clow  tip  of  wing,  thrice  the  length  of  upper  fork;  lower 
branch  of  cubitus  turning  downward,  upper  fork  long,  curving 
round:  lower  fork  shorter,  curving  inwards  to  base  of  wing; 
clavus  stout,  curved;  clavical  suture  slender,  running  through 
lower  portion  uf  celi.      Abdomen  long,  slender,  constricted  iit  Imse, 


BY   WALTER   W.    FROGOATT.  261 

round  to  apex.     Genitalia :  (^)  short,  broad,  lower  genital  plate 

rounded  to  a  point:  forceps  short,  narrow  at  base,  swelling  out 

and  deeply  arcuate  at  extremities,  upper  genital  plate  forming 

curved  short  fingers;  (J)  short,  broad,  very  hairy;  tips  of  valves 

coming  to  a  sharp  point. 

jya6.— Sydney,  N.S.W  (W.  W.  Froggatt);  Brisbane,  Q.  (H. 

Tryon;  in  both  localities  on  the  More  ton  Bay  Fig,  Ficus  macro- 
phylla.) 

This  psyllid  seems  to  range  wherever  the  Moreton  Bay  Fig 
grows.  The  larvae  by  piercing  the  upper  surface  of  the  leaves, 
cause  the  sap  to  flow  out  into  little  buttons  which  coagulate 
into  regular  folds  and  run  together  into  a  sticky  mass,  sometimes 
covering  a  score  or  more  of  pupae.  These  remain  under  the 
covering  until  fully  developed,  when  they  crawl  out  and  emerge 
from  the  pupal  skin  which  remains  attached  to  the  leaf,  so  that 
when  this  is  badly  infested  the  mass  of  dried  coagulated  sap  is 
surrounded  with  cast  pupa^cases. 

Mr.  Tryon  described  only  the  eggs  and  larva  of  this  insect  in 
his  short  account  of  "  Two  insect  pests  of  the  Moreton  Bay  Fig  " 
under  the  name  of  Pttyllajici. 

Mycopsylla  proxima,  n.sp. 

(Plate  xvi.,  fig.  8.) 

Larva  bright  yellow,  thickly  mottled  with  black  spots  like  the 
preceding  species  on  the  head,  but  with  the  thoracic  spots  forming 
a  large  blotch  on  the  wing-covers;  two  large  elongate  marks  on 
first  four  abdominal  segments,  5th  with  a  band  across,  apical  ones 
all  black.  Greneral  form  irregularly  rounded,  obese,  and  nearly 
as  broad  as  long;  legs  and  antennae  not  visible  when  viewed  from 
above;  anal  segment  of  abdomen  arcuate  at  tip,  with  a  tubercle 
on  either  side. 

Pupa. — Oeneral  colour  pale  green  ;  legs  and  antennae  pale 
ochreous,  dorsal  marking  as  on  larva,  but  those  on  head  and 
thorax  reddish- brown.  Short,  broad  in  form,  clothed  with  fine 
hairs,  and  a  white  secretion  that  rubs  oflf  easily. 

Imago. — Length  0*115,  antennae  0*0475  inch. 
18 
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General  colour  greeti  liuiaal  surfnce  of  head  and  centre  of 
thoriuc  block,  1st  segment  of  abdomen  pale  ypllow,  the  rest  dark 
green,  anal  segment  and  „enit,alta  yellow  wings  hyaline,  nervurea 
M'hreous  except  primary  stalk  and  subioata  which  are  black. 
Head  as  in  the  preceding  species  but  Jrd  joint  of  anteonie  more 
spindle-shaped,  fringed  with  fine  hairs  Ctntral  ocellua  very 
small;  lateral  ocelli  well  up  on  side  of  eyes  Thorax :  pronotum 
and  dorsulum  very  narrow,  tlie  former  curving  round  the  latter, 
widest  at  extremities.  Wings  as  in  the  preceding  species,  but 
the  stigma  more  slender,  lower  fork  of  -upper  branch  of  cubitus 
longer,  and  upper  fork  of  lower  branch  longer  and  more  i-ounded. 
Abdomen  of  same  form,  tienitalia  ($)  of  same  general  form, 
with  upper  genital  plate  much  more  curvcfl  and  hooked. 

//oi.— Sydney,  N.S.W.  (on  Fi^-.Uii  rubujiuom;  W.  W.  Froggatt). 

This  species  is  closely  allied  to  the  Aloreton  Bay  Fig  insect, 
but  is  ({uit«  diSerant  enough  to  form  a  new  species.  The  larva 
and  pupa  are  very  different  in  form  and  colouration  and  in  habits. 
The  larva  always  forms  a  solitary  button  of  sap,  under  which 
seldom  more  than  one  seek.-*  shelter,  the  i.uter  surface  of  the 
exuded  sap  being  covered  with  the  fine  hairs  on  the  under  surface 
of  the  leaf,  and  never  forming  a  large  irregular  mass  as  on  the 
foliage  of  F.  mm:rophijlla. 

Genus  Eoca  lvptolvm  a,  n.g, 
liead  broad,  deeply  arcuate  behimi.  Face  lobes  large,  romideil 
at  tips  Eyes  verj'  large,  prominent  .^ntennie  short,  apical 
joints  slightly  swollen  Thorax  pronotum  variable.  Wings 
rounded  at  extremities,  -italk  of  sulwostJi  longer  than  stalk  of 
cubitus,  -lubcosta  without  stigma,  running  parallel  with  costa, 
forming  a  long  slender  tail  to  marginal  cell;  radius  long,  turning 
down  at  ape\ 

Type  Ewnhji'tiilyma  iii'ii'/'tn 

EUCAL^PTOLTMA    MMDEM,    n.Sp. 

(Plates  XIV.,  fig.  9;  xvi.,  tigs   11,  -20.) 
Lerp   white,  opaque,  granulated,  3  lines  in   length,  2^  wide  at 
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flattened,  forming  an  elongate  horn-shaped  piece  of  sugar  with  a 
narrow  open  lace-like  strip  running  down  each  side ;  broad 
end  of  lerp  open,  forming  a  flat-roofed  chamber  in  which  the 
larva  hides  with  its  head  at  the  opening.  The  leaves  of  infested 
trees  are  literally  covered  with  these  lerp-scales,  which  are  very 
brittle  and  crack  ofiF  in  the  sun  or  are  washed  ofl^  by  rain  very 
quickly 

Larva  pale  orange-yellow,  legs  and  antennae  semitransparent, 
the  latter  tipped  with  black;  eyes  dark  yellow.  Front  of  head 
to  tip  of  abdomen  of  uniform  width;  abdomen  somewhat  heart- 
shaped.  Back  and  outer  margins  fringed  with  fine  hairs,  which 
generally  carry  minute  globules  of  the  white  sugary  secretion 
used  in  constructing  the  lerp-scale. 

Pupa. — Head  and  abdomen  bright  green;  thorax  pale  yellow; 
wing  covers,  legs,  antennae,  spots  between  eyes,  thorax,  and  upon 
abdomen  brown.  Head  large,  lobed  in  front,  constricted  at  base; 
antenna;  short,  stout,  fringed  with  long  hairs;  eyes  large,  project- 
ing. Thorax  long,  sloping  on  sides  to  wing-covers,  the  latter 
small;  legs  short,  stout.  Abdomen  large,  narrow  at  base,  broad, 
oval  to  tip. 

Imago. — Length  006,  antennae  0*0125  inch. 

General  colour  bright  green  tinged  with  yellow  at  base  of 
thorax,  and  on  genitalia;  antennae,  eyes,  and  legs  light  brown, 
tips  of  first  joint  of  tarsi  and  centre  of  eyes  black;  wings  hyaline, 
nervures  dark  brown.  Head  broad,  arcuate  in  front,  rounded  on 
sides,  deeply  arcuate  behind.  Face  lobes  large,  close  together, 
rounded  at  tips,  clothed  with  fine  hairs.  Antennae  short;  1st 
joint  very  thick;  2nd  broad,  short;  3rd  long,  slender;  4th-8th 
uniform  in  length;  9th-10th  shorter,  the  latter  elongated,  rounded  at 
apex  Eyes  very  large,  hemispherical,  projecting:  central  ocellus 
small,  at  apex  of  median  cleft;  lateral  ocelli  small,  close  to  hind 
margin  of  eyes.  Thorax :  prothorax  produced  in  front  into  a 
stout  angular  point  fitting  into  back  of  head,  the  extremities 
forming  a  rounded  lobe  behind  the  eyes;  dorsulum  rounded  on 
summit,  not  as  wide  as  head,  lobed  on  sides;  mesonotum  large, 
arcuate  in  front,   rounded  behind ;    scutellum   small,  flattened. 


M4  AUtTTRALIAM  PSYLUD.H. 

ti6gH  Hhort,  stout.  Wirif^  more  ihan  twice  as  long  as  broad, 
broad,  rounded  at  tips;  primary  stalk  long;  stalk  of  subco.sta 
longer  than  that  of  cubitus,  aubcosta  running  parallel  to  costs 
forming  a  long  narrow  cell  but  no  stigmn;  radius  very  long, 
curviug  round  at  extremity  to  tip  of  wing;  stalk  of  cubitus  short, 
upper  branch  of  cubitus  long,  almost  straight,  upper  fork  curving 
sharplj'  downwards,  lower  fork  of  about  equal  length;  lower 
branch  of  oubitU!<  rather  long,  upper  fork  short,  rounded,  lower 
fork  very  sliort,  transverse,  slightly  turned  in  at  tips  ;  cla\'ical 
suture  distinct.  Abdomen  stout.  Genitalia  (g)  long,  upper  and 
lower  genital  plates  long,  slender,  when  closed  appearing  like  a 
(luck's  liuad. 

//«ii. — Botanic  (Inrdens,  Sydney,  N.S.W,  (on  Sucnlyplm  sp.; 
W.  W.  Froggalt). 

I  hai-e  named  this  after  Mr.  J.  H.  Maiden,  who  has  helped  me 
un  many  occasions  since  I  took  up  the  study  of  thi$  family,  with 
notas,  references  and  specimens. 

EUCALYPTOLYMA    BRRATICA,  n.Sp. 

(Plates  xiv.,  fig.  8:  xvi.,  fig.  21.) 

Ltfft  whitt'  to  pall'  yellow,  formed  of  a  briule  sugar-like 
^ecn-li-'u  whioh  cracks  or  «;ishes  very  readily  oflf  the  leaves,  com- 
moni'lni;  Ht  a  ^Hiint.  attached  along  the  outer  edges  of  leaf, 
swelliiii;  uiii,  and   sluiped   like  a  small   llattemxl   horn-   +  lines   iu 


-  II 


■,^1  all  . 


nderside 


of  leaver. 

Lin^i    pal,"   yellow,    hi.iim:   under   lerp.    Imt    omiiij;   uut   and 
ninniii-  al^ut  uver  the  Ivliav'*. 

/'..,.,r  pale  >elU.«-:  iuitenn:.-  darke-i  ai  up-,  lee-  l.n.^n,  a  dark 

Head  -ni:tll;  antenmc  and  le-^  s!i,.ri:  wini;.^•..^  ei>  sn^all.  fniinted 
at  lipv.  Al-i.nnen  ^  ery  lar-e.  narr«.«  at  l«w.  -^w.-iUng  out  to 
aix'v.  eioii^atf,  v'*a!,  mark,-.!  niih  iniprr— ."-i  ^|x■^•.  a'-oni;  the  sides 
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/ma^o. —Length  0*0475,  antennae  0*0125  inch. 

Greneral  colour  deep  yellow,  eyes  black,  apical  joints  of  antennse 
light   brown.      Wings   semitransparent,    slightly   clouded    with 
brown,  nervures  light  yellow.     Head  broad,  deeply  lobed,  with  a 
median  suture,  and  a  large  fovea  on  either  side;  sloping  down  on 
sides  to  eyes,  deeply  arcuate  behind.     Face  lobes  very  large,  long, 
rounded  at  tips,  turned  down  under  head.     Antennse  short;  1st 
joint  broad,  short;  2nd  longer;  3rd-8th  slender,  of  uniform  length; 
9th-10th  forming  a  rounded  club.     Eyes  very  large,  standing  out 
on  sides  of  head,  somewhat  reniform :  central  ocellus  small,  hidden 
from  above;  lateral  ocelli  small,  very  close  to  hind  margin  of  eyes. 
Thorax :  pronotum  narrow;  dorsulum  slightly  rounded  in  front, 
convex  behind;  mesonotum  large,  arcuate  in  front,  rounded  on 
sides  and  apex;  scutellum  small.     Legs  long,  slender,  tibial  spines 
on  hind  legs  very  prominent,  tarsi  small.     Wings  more  than  thrice 
as  long  as  broad;  narrow  at  base,  rounded  in  front  to  a  broadly 
rounded  tip;  slightly  arcuate  on  hind  margin;  primary  stalk  long, 
straight;  stalk  of  subcosta  long;  costal  nervure  running  close  to 
costa,  forming  a  slender  cell  but  no  stigma;  radius  long,  curving 
downward  to  tip  of  wing;  stalk  of  cubitus  short,  upper  branch  of 
cubitus  curving  upward  then  down,  upper  and   lower  forks  of 
about  same  length,  both   turning  downward;   lower  branch   of 
cubitus  long,  upper  fork  curving  round,  lower  fork  very  short, 
curving  inward;  clavus  short.     Abdomen  small.     Genitalia  :  (^) 
very  large;  lower  genital  plate  short,  rounded;  forceps  very  long, 
straight,  slender,  lightly  fringed  with  hairs,  and  curved  at  tip; 
upper  genital  plate  very  long,  thicker,  and  rounded  at  tip :  (9) 
short,  broad,  upper  and   lower  genital  plates  forming  a  blunt 
point. 

Hab. — Mosman  Bay,  and  Sydney,  N.S.W.  (on  Eiwali/ptus 
carymbosa;  W.  W.  Froggatt). 

This  species,  in  the  structure  of  the  lerp  chamber  and  habits  of 
the  larva,  is  closely  related  to  E.  maideni.  The  lerp  scale  is  like 
the  central  part  of  the  former  without  the  scroll-like  network 
ornamenting  the  sides. 


36fi  AVSTBALLAK  PSVLLID.K, 

Genufi    EtitOPsvLLA,  n.g. 

Head  braad,  cleft  in  front;  fac«  lobes  short,  broad,  hairy; 
anl^'iiniD  ^horl ;  eye.')  reniforni.  Thorax :  prouotuu  slender, 
curving  round.  Wings  coriaceous,  long,  thrice  as  long  as  broad, 
rounded  at  extremities;  no  true  stigma;  subcosta  running  parallel 
to  coalat  nervure  forming  a  slender  tail  to  the  marginal  cell; 
static  of  auboosta  longer  than  stalk  of  cubitus;  radius  long;  legs 
stout. 

Type  E.  wridin. 

Ekiopsylla  TiRlDta,  ii.sp. 
(Plate  xvi.,  fig.  6.) 

Pupa  pale  green,  with  eyes,  blotches  on  head,  tips  of  antennie, 
wing-covers,  and  apical  portion  of  abdominal  segments  light 
lirown.  Head  broad,  somewhat  rounded;  eyes  small;  antennte 
short,  fringed  with  line  hairs,  pointed  at  tip^.  Thorax  fitting 
close  on  to  base  of  head,  as  broai)  as  abdomen;  legs  stout,  with 
apex  of  tibiieand  tarsi  fuscous.     Abdomen  oval,  I'ounded  at  apex. 

Imago. — Length  0*0470,  snt^aaiE  0-0125  inoli. 

General  colour  bright  green,  legs  and  antennie  pale  green,  eyes 
silverv  grey :  wings  horn-colour,  opaque,  finely  reticulat«d, 
nervui-es  yellow:  genitalia  yellow,  iippe<l  with  red.  Head  broad, 
rounder!  in  front,  slighlly  cleft,  with  a  mediun  suture,  hind 
margin  arcuate.  Face  lobes  broad,  rounded  at  ape\,  clothed 
with  tine  hail's.  Antenna'  very  siiurt,  composed  of  verj-  short 
joints.  br».-ulesi  at  ;ipex.  and  constricted  at  base;  lOlh  joint 
elongate-oval.  Eyes  l.irge.  reniforni,  not  projecting :  central 
.X'ellus  small,  indistinct;  lateral  .x-elli  -imall.  Thora.v  :  pronotum 
narrow,  wrinkleil.  iiiid  curleil  up  on  tHlgcs;  dorsulum  elongate, 
trunciite  in  front,  muiuie.!  I^liind:  mesonotuni  somewhat  Hattened, 
arcuate  in  front,  roiindeil  on  sides:  scutellum  narmw,  truncate  in 
front,  rounded  behind.  I-egs  stout,  tibiae  slender,  tarsi  large. 
Wings  ihrice  .is  long  iis  broail.  narrow  at  liase.  sharplv  rounded 
to  tip:  primary  st«lk  long,  stalk  of  sulK-osta  long:  subcostal 
nervure  long,  running  parallel   to  costal,  nearly  reaching  tip  of 
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ing  down  at  tip  of  wing;  stalk  of  cubitus  short,  upper  branch  of 
cubitus  long,  upper  and  lower  forks  long,  lower  shortest,  lower 
branch  of  cubitus  half  as  long  as  upper;  upper  fork  long,  curving 
downwards,  lower  fork  curving  inward :  clavus  long,  slender; 
clavical  suture  very  slender.  Abdomen  broad,  short,  lightly 
barred  with  yellow  on  sides.  Grenitalia((^)  slender,  lower  genital 
plate  elongate,  forceps  stout  at  base,  curving  up  into  finger-shaped 
tip:  upper  genital  plate  slender,  curving  over  to  tip  of  forceps. 

H(ih. — Gleorge's  River,  near  Sydney,  N.S.W.  (on  Melaleuca 
Hnifolia',  W.  W.  Froggatt). 

The  larvse  and  pupae  cluster  upon  the  tips  of  the  young  growth 
of  this  shrub,  enveloped  in  a  slight  flufify  white  secretion,  and  are 
generally  scattered  over  an  infested  bush  in  small  colonies. 

Eriopsylla  gracilis,  n.sp. 
(Plates  xiv.,  fig.  11;  xvi.,  fig.  9.) 

Larva  bright  yellow,  antennae,  legs,  and  apex  of  abdomen  semi- 
transparent;  tarsi  and  tips  of  antennae  fuscous,  eyes  bright  red. 
Head  very  large,  rounded,  lobed,  parallel  on  sides,  truncate 
behind;  antennae  short,  thickened  at  base,  coming  to  a  point  at 
tips.  Thorax  not  as  long  as  h«uul,  but  of  uniform  width;  lobes 
of  wing-covers  projecting  slightly  on  sides ;  legs  short,  stout. 
Abdomen  constricted  at  base,  swelling  out  to  same  width  as 
thorax,  rounded  to  tip,  fringed  with  fine  feathery  filaments,  each 
with  a  globule  of  honey-dew  at  its  apex. 

Pupa. — Greneral  colour  dull  white  to  pale  yellow;  two  broad 
blotches  on  head,  antennae,  legs,  spots  on  thorax,  wing-covers, 
three  interrupted  bands  on  basal  segments,  and  the  whole  of  the 
apical  portion  fuscous ;  eyes  purple.  Head  large,  rounded  in 
front,  arcuate  in  front  of  eyes,  sloping  in  on  sides,  truncate 
behind;  antennae  short,  standing  out  at  an  angle  from  sides  of 
head;  eyes  large,  projecting,  rounded  in  front,  angulated  on  inner 
margin.  Thorax  and  abdomen  of  uniform  width,  short  and  broad^ 
the  latter  rounded  to  apex;  wing-covers  large,  broad,  rounded  to 
apex;  legs  short,  stout.  Wing-covers  and  apical  edge  of  abdomen 
fringed  with  white  wax-like  filaments. 
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/majfo.— Length  003,  aolennie  0O075  inch. 

General  colour  deep  yellow,  finely  barred  with  black  on  thoracic 
and  abdominal  segments;  apical  joints  of  ant^nnw  fuscous,  eyea 
light  reddish-brown  ;  wings  aemiopaque,  coriaceous,  slightly 
clouded  with  yellow,  nervures  pale  brown.  Head  brood,  with  a 
frontal  cleft,  median  suture,  and  fovea  on  either  side;  rounded  in 
front,  arcuate  behind  ant«nnie.  swelling  out,  and  rounded  at  eyes. 
Face  lobes  short,  deeply  divided,  rounded  at  apex,  clothed  with 
fine  hairs.  Antennte  short,  springing  from  front  nf  head,  and 
curving  round  on  sides  :  lst-2nd  joints  short,  thick;  3iil  longest, 
slender:  4th-9th  slender,  uniform;  10th  not  quite  as  long,  rounded 
at  apex.  Eyes  large,  projecting,  reniform :  central  ocellus  very 
small,  at  apex  of  median  suture;  lateral  ocelli  lat^,  close  to  front 
margin  of  eyes.  Thorax  ;  pronotuni  very  slender,  curving  round, 
and  impresned  with  five  fovee;  dorsulum  spindle-shaped,  broad  in 
centre,  tapering  to  extremities  ;  mesonotum  large,  arcuate  in 
front,  swelling  out  on  aides,  rounded  and  sloping  round  to  hind 
mai^in,  arcuate  in  centre  of  hind  inar^n ;  scutellum  broad, 
rounded  behind.  Legs  stout,  tibiie  slender.  Wings  long,  slender, 
thrice  as  long  as  broad,  rounded  at  ti|i;  primary  stalk  long;  stalk 
of  subcosta  Ioniser  than  stalk  of  cubitus;  subcosCa  running  parallel 
with  eo>tal  ntTiui-c  forming  a  narrow  cell,  but  no  stigma;  radius 
long,  straight,  running  out  above  tip  of  wing;  stalk  of  cubitus 
short;  upper  branch  of  cubitus  lonij;  upper  fork  short,  running 
out  at  tip  of  wing,  lower  fork  about  same  length,  turning  down; 
lower  branch  of  cubitus  long,  upper  fork  very  long,  cur*  ing  round 
to  cubital  fork,  lowor  fork  ver\'  short,  nearly  transverse;  ciavus 
stout,  clavical  suture  distinct.  Genitalia:  (J)  lower  genital  plate 
lar^e,  broad;  forceps  Ion;;,  slender,  turning  upward;  penis  slender; 
upper  genital  plat^  broad  at  base,  terminating  in  a  slender  pointed 
tip  :  (5)  broad  at  base,  sabre-shaped. 

Hab. —Uom^hy,  Botany,  Ac,  N.«.W.  (on  Euca/yiitui'  capilel- 
lata:  W.  W.  Froggatt). 

This  is  a  rather  common  species  with  a  wide  range  over  the 
coastal  districts  of  New  South  Wales.  The  larvte  and  pupie 
the  fXiroiiK-  tip>^  of  til.'  vouji^  f^.|ia.;e,  and  eineloi 
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it  in  loose  white  woolly  filaments,  among  which  they  feed  and 
pupate. 

Genus  Syngarpiolyma,  n.g. 

Head  very  broad,  short,  sharply  turned  down,  arcuate  behind, 
very  slightly  cleft  in  front.  Face  lobes  short,  broad.  Eyes  very 
large,  flattened.  Antennae  short,  slender,  springing  from  cleft 
below  eyes.  Thorax :  prothorax  very  short,  deeply  curved,  reach- 
ing to  inner  margins  of  eyes;  mesonotum  very  large,  arcuate  at 
tips  behind  eyes,  forming  a  slight  knob  in  front;  scutellum  very 
large.  Legs  slender,  tibise  of  hind  pair  slightly  swollen  at  apex. 
Wings  thrice  as  long  as  broad,  rounded  at  tips,  stalk  of  subcosta 
short;  stigma  wanting,  subcosta  forming  a  slender  open  cell; 
radius  long;  cubital  cells  small. 

Type  Syncarpiolyma  maciUata. 

Syngarpiolyma  maculata,  n.sp. 

(Plates  XV.,  tig.  2;  xvi.,  fig.  7.) 

Pupce  pale  yellow,  eyes  bright  red.  Head  broad,  rounded  in 
front  to  hind  margin  of  eyes,  broad,  truncate  behind ;  antennae 
long,  standing  out  in  front  of  head;  eyes  large,  rounded,  pro- 
jecting on  sides.  Thorax  broad  at  base,  swelling  out  on  sides; 
wing-covers  projecting,  rounded  at  tips.  Abdomen  constricted 
at  base,  swelling  out,  broadly  rounded,  coming  to  a  point  at  apex, 
which  is  clothed  with  a  brush  of  long  stout  hairs. 

Imago. — Length  004,  antennae  0*01125  inch. 

General  colour  light  brown,  with  darker  hrown  spots  and 
markings;  eyes  red,  margined  with  yellow,  ocelli  pale  orange; 
spots  upon  thorax  and  scutellum  black;  wings  light  brown,  semi- 
opaque,  coriaceous,  lightly  spotted  with  black,  nervures  clothed 
with  fine  hairs.  Head  short,  wide  between  eyes,  lobed  in  front, 
with  a  deep  median  suture,  and  a  large  fovea  on  either  side; 
hind  margin  deeply  arcuate.  Face  lobes  very  small.  Antennae 
short,  slender:  1st  joint  stout;  2nd  short,  cylindrical;  3rd  very 
long;  4th-6th  shortest;  7th-8th  slightly  longer;  9th-10th  short, 
swollen.     Eyes  very  large,  projecting:  central  ocellus  at  apex  of 
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median  mature,  lateral  ocelli  close  to  hind  margin  of  eye.  Thorax : 
pronolum  narrow,  marked  witli  four  black  spoU ;  dorsulmn 
slender,  rounded  in  front,  broadest  in  centre,  tapering  to  extremi- 
ties; mesonotum  large,  convex,  with  a  fine  spine  on  eitlier  aide; 
aeutellum  slender,  arcuate  in  front,  spined  on  either  aide.  Legs 
slender.  Wings  thrice  as  lung  as  broad,  slender  and  rounded  to 
tips,  delicately  shogreened,  a  black  spot  at  the  apex  of  each 
nervure,  and  three  black  xpots  near  apex;  primary  stalk  short; 
stalk  of  subcosLa  short,  subcostal  nervure  forming  no  stigma; 
radius  straight,  turning  up,  yint  abuve  tip  of  wing;  stalk  of 
cubitus  very  long,  upper  branch  of  cubitus  long  and  straight, 
upper  and  lower  forks  of  at>out  equal  length,  turning  downward 
at  tips;  lower  branch  of  cubitus  turning  down,  upper  fork  long, 
curving  round,  lower  fork  .short;  clavus  long,  straight.  Abdomen 
short,  broad.  Genitalia:  (J)  very  large,  turned  up  over  the 
bach,  lower  genital  plate  rounded  beneath;  forceps  slender,  long, 
curved  inwards;  penis  small;  upper  genital  plate  very  long,  broad 
at  luise,  curved  and  tapering  to  tip  ;  (9)  formed  of  two  slender 
plates  enclosing  the  ovipositor,  nearly  a^  long  a'-  the  rest  of 
abdomen. 

/Alt,— Termiel,  N.S.W.,  (on  S'ji.'-arpia  lanrifoHa:  W.  W. 
Froggatt). 

Tliis  is  a  rai-e  species  which  I  have  only  met  with  on  one 
OCca.Mon  on  the  South  CiMist.  Insects  in  nil  stages  <jf  growth 
cluster  upon  the  tips  of  the  young  shoots  of  the  Turpentine  Uum, 
eiivelo^ied  in  a  fine  white  Hwculent  down. 


in  front,  face  long.  Face  lobes  short, 
Aiilennre  very  short,  apical  joints  very 
reniform.  Thorax  :  pronotum  large. 
)unded  at  lips;  stalk  of  sulx'osta  very 
runniiii;  directly  into  costal  nervure, 
kenin;;  of  costa;  radius  curving  upward 
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straight.     Legs  long,  slender,  with  a  number  of  spines  at  apex  of 
hind  tibiae. 

Type  Brachypsylla  tryoni. 

Brachypsylla  tryoni,  n.sp. 

(Plates  XV.,  fig.  1;  xvi.,  fig.  1.) 

Larva  bright  yellow,  eyes  bright  red.  General  form  elongate,, 
antennae  and  legs  stout,  long.  Head  rounded  in  front.  Thorax 
small.  Abdomen  short,  constricted  at  base,  swelling  out  on  sidea 
to  rounded  apex,  heart-shaped.  Dorsal  surface  fringed  and 
covered  with  scattered  short  hairs  which  are  again  covered  with 
fine  particles  of  white  sugary  secretion,  and  a  drop  of  liquid  or 
filament  on  the  anus. 

Pupa  light  yellow,  shaded  with  olive-green,  thickly  mottled 
with  brown  on  dorsal  surface;  tips  of  antennae,  tarsi,  eyes,  two 
large  blotches  between  them,  four  more  angular  patches,  and 
several  pencil-like  lines  on  thorax,  wing-covers,  five  interrupted 
bands  on  upper  segments  and  apical  portion  of  abdomen  dull 
brown.  General  form  short,  broad,  with  tip  of  body  turned  up 
when  crawling  on  foliage.  Head  irregularly  rounded  in  front 
and  on  sides,  truncate  behind,  broader  than  long,  antennae  stout, 
pointed  at  tips,  standing  out  on  sides  of  head;  eyes  angular  on 
inner  margins.  Thorax  short,  nearly  square,  longer  than  broad; 
wing-covers  very  large;  legs  rather  long.  Abdomen  large,  nearly 
hemispherical,  slightly  arcuate  at  tip.  Ventral  surface  showing 
a  ring  of  brown  spots. 

Inuigo. — Length  005,  antennae  0-0075  inch. 

Greneral  colour  black,  dorsal  surface  mottled  with  minute  grey 
scales  giving  it  a  clouded  appearance;  legs  clothed  with  tine  grey 
hairs;  2nd,  3rd,  and  basal  half  of  5th  antennal  joint,  tibiae,  and 
tarsi  ochreous;  eyes  reddish -brown;  wings  semitransparent,  but 
so  thickly  blotched  with  dark  brown  that  there  is  very  little  of 
the  lighter  colour;  nervures  fuscous,  light-coloured  where  crossing 
white  blotches  in  wing.  Head  small,  deeply  arcuate  behind, 
tamed  down  in  front,  distinctly  rounded,  flattened,  with  a  slight 
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iansntiire.     Pace  lobea  Niiort,  broad  al  baae,  rounded  at  apex. 

inie  very  short,  apricging  up  in  front  of  eyes:    Ut  joint 

stout;  2nd  cylindrical,  sliort;  3rd  longest;  4th-5th  long; 

very  short,  roiuided;  10th  shortest.     Eye3   very  large, 

tinj*,  reniform  viewed  from  above:  central  ocellus  amall, 

to  base  of  fac«  lobes;  lateral  ocelli  small,  close  to  upper 

of  eyes.     Thorax  :  pronotum  rather  large,  uniform  in  width, 

1      ;  to  hind  margin  of  eyes,  with  an  impressed  spot  on  either 

uorsulum  nearly  truncate  in  front,  i-ounded  behind;  meso- 

n    liroad,    convex,    deeply    arcuate    in    front,    round^    at 

mities;  scutellum  small.     Legs  long,  slender,  hairy,  spinea 

on  apex  of  hind  tibia  numerous      Wings  more  than  twice  as  long 

aa  broad,  narrow  at  base,  broadly  rounded  at  tip;  primary  stalk 

stout;  stalk  of  !<u1jcosta  very  long;  subcosta  acute,  running  into 

costal,  forming  no  cell  or  stigma;  ritdiua  short,  parallel,  turning 

up  slightly  at  tip;  stalk  of  cubitus  <4hort,  upper  branch  of  cubituN 

long,  straight,  upper  fork  curving  downwarrl,  lower  fork  nearly 

as  long  as  upper,  lowe.r  branch  rather  long,  upper  fork  arched, 

curving  round  in  a  half  circle,  lower  fork  turning  inwards;  claviu 

atout,  clavical  suture  slender.    Abdomen  short,  stout.     Genitaliit: 

i$)  lower  f^enital  pJntp  short,    roiinfied  ;    forceps  short ;    upper 

genital  plate  liirgc,  broad  at  \inw,  eoniiiig  out  into  ;i  hornlike 

point  at  apex;   (9)  short,  upper  and   lower  valves  coming   to  a, 

point,  slightly  turned  up  at  tip, 

//■it.  -Brishaiu-,  QueensUnd  (on  C»„y:n  i:U--Mnla:  H.  Tryon). 
The  eggs  are  scattered  about  among  the  hairs  on  the  underside 
of  the  leaves  of  this  plant,  of  a  defp  yellow  colour,  and  more 
pointed  than  usual,  1  have  a  very  fine  series  of  this  curious  and 
very  distinct  species  from  Mr.  Trj'on,  who  says  "it  \s  rather 
common  in  the  neighliourhood  of  Hrislmne." 

iT.  SnbfRinil;  TRIOZIN£,  F.  Loew. 

Front  of  head  cither  swollen  or  produced  into  two  conical 
pi-ocesses;  eyes  more  or  less  prominent.  .Stalk  of  cubitus  wanting; 
vein  forking  directly  from  Junction  with  subcosta. 
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Genus   i. — Pbtalolyma,  Scott,  Trans.    Ent.   Soc.   Lond.    1882, 

p.  459. 

ii. — Bactbricera,  Puton,  Ann.  Soc.  Ent.  France,  (5),  vi., 
1876,  p.  286. 

iii. — Trichopsylla,  Thompson,  Opus.  Ent.  1877  (f,  viii.), 
p.  820. 

iv. — Trioza,  Forster. 

V. — Rhinopsylla,   Riley,   Proc.   Biol.  Soc.   Washington, 
1888,  p.  71. 

vi. — Pachypsylla,  Riley,  l.c, 

vii. — Nbolithus,  Scott,  Z.c,  p.  445. 

viii. — Phacopteron,  Buckton,   Ind,  Mus.  Notes,  Vol.  iii., 
No.  v.,  p.  18,  1895. 

ix. — Parhypsylla,    Riley,    Canadian    Entomologist,    xv., 
p.  157,  1883. 

X. — Ceropsylla,  Riley,  Proc.  Biol.  Soc.  Washington,  1 888. 

Genus  Trioza,  Forster. 

Head  produced  into  two  conical  processes  in  front.  Eyes 
large :  ocelli  large.  Antennse  slender  from  3rd  joint  to  apex. 
Wings:  cubitus  without  a  stalk;  hind  marginal  nervure  pro- 
ducing three  branches,  of  which  two  spring  from  the  same  point; 
three  short  nervelets  free  on  the  dorsal  edge  of  wing  between  the 
fork  of  cubitus. 

Most  of  the  Australian  species  in  this  subfamily  appear  to  fit 
very  well  into  the  Genus  Trioza.  The  larvie  of  a  number  being 
gaU-makers,  spend  the  earlier  stages  of  their  existence  enclosed 
in  thick  fleshy  galls  upon  the  foliage  of  di£ferent  species  of 
EUicalypts.  I  do  not  know  of  any  psyllid  galls  on  other  trees 
than  Eucalypts.  Upon  Tristmiia  and  Eugenia  the  insects  form 
carious  pits  and  blisters  and  not  true  galls,  in  which  the  larvae 
romain  until  full  grown  in  their  natural  state,  though  firmly 
imbedded;  if  the  leaves  are  gathered  too  early,  when  they  com- 
meDoe  to  dry  the  larvse  disconnect  themselves  from  the  leaves 
and  erawl  about  quite  easily. 
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Tlw  ^straordinuy  fom  of  the  fiaJi-Hke  Um  <jf  the  Bpedec 
UrinK  ii|i-jU  tbe  L'M«aniiA,  nht/ws  lio*  Uiej  *dftpt  tbenudve*  Is 
Uie  >lMid«r  tbrHMl-like  fultAgv  upon  which  they  live.  Sraitt  haa 
(IfAcriWI  wivRnl  Simtli  AnicDi4:sn  opecii^  prodncii^  K*Us,  and 
Bacltliuii  r«04!iiil)'  doMcribed  one  froin  India,  and  thungb  be 
A^mt  tlifl  wiiiK-i  an  tliiMe  nf  &  TVioea,  )i«  placet  it  in  the  genm 

TltlQtK   UKUICULATA,  n  itp. 


(Plal 


..  %  9; 


,  fig.  22.) 


i'u'/Mi  lar({e,  Unnwl;  Jursal  iuiini:i^  Mack,  fringed  right  round 
witli  fmt!  i-iliitli!<l  ijtiuiM ;  ventntl  nuriaa:  pale  green,  legs  and 
ontennai  black.  Itavk  flnltened  ;  head  and  thorax  forming  a 
roundml  nliield  twic«  tM  targe  an  abdomen. 

/  mi  go.— t/Hiigth  Oil,  antentiiu  003  inch. 

Uenaral  colour  brownisb-ytillow;  eyes  reddish-brown;  ubdominal 
MK'uoiitM  darker,  bandnd  with  fuitoous;  wings  hyaline,  nervurea 
light  brown,  licnd  narrow,  nearly  as  broad  as  the  thorax,  deeply 
I'mpreHund  in  front,  with  a  deep  median  suture,  and  large  fovea 
on  either  NJde  wrinkHiig  up  all  the  front  of  the  forehead;  hind 
margin  dii'ply  arcuate  Face  lol>es  small,  fringed  with  long 
liaii-s.      AiiI.-MM..'  \,-vy  lon^,  sU-tidi-r;   lst-2n.l  stont:  ;inl-9th  long. 
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upward  then  downward;  upper  fork  rather  straight,  running  out 
above  tip  of  wing;  lower  fork  shorter,  turning  downward;  lower 
branch  of  cubitus  turning  straight  down,  upper  fork  forming  a 
large  rounded  curve;  lower  fork  straight,  turning  in  at  tip;  clavus 
thickened.  Abdomen  short  and  stout.  Genitalia  :  (^)  forceps 
large,  rounded,  and  turning  upward  into  a  pear-shaped  tip. 

ZToft. — Bungendore,  N.S.W.  (on  EticcUyptus  sp. ;  W.  W. 
Froggatt). 

Larva  producing  four  or  five  broadly  rounded  fleshy  galls  from 
I  inch  to  2  lines  in  diameter,  and  ^  inch  in  height  upon  the 
foliage  of  Eucalyptus  sp.  They  are  variable  in  form;  the  attach- 
ment to  the  leaf  is  slight,  but  the  whole  of  the  base  of  gall  is 
flattened  on  the  leaf,  swelling  out,  rounded  at  apex,  with  from 
three  to  six  tubular  cells,  each  containing  a  larva.  When  imma- 
ture these  openings  are  very  indistinct.  The  colour  of  the  galls  is 
variable,  those  exposed  being  brightly  tinted  with  red  and  yellow; 
those  hidden  or  sheltered  of  a  pale  sea-green  colour,  but  all  are 
clothed  with  a  fine  white  plum-like  bloom. 

TrIOZA    CARN08A,  n.sp. 

(Plate  xvi.,  figs.  12  and  24.) 

Larva  dark  brown  on  dorsal  surface,  green  shaded  with  yellow 
on  thorax  and  on  ventral  surface;  eyes  red;  antennae  and  legs 
light  brown.  Outer  margin  of  dorsal  surface  fringed  with  minute 
ciliated  spines,  covered  with  white  woolly  filaments  which  rub  oflf 
very  easily.  Head  small,  imbedded  in  thorax  but  outlined  with 
a  light  yellow  line  and  suture  of  same  colour  down  the  centre  of 
the  back ;  antennae  very  short,  horn-shaped ;  eyes  very  small. 
Thorax  and  head  combined  forming  a  rounded  shield ;  tips  of 
wing-covers  overlapping  base  of  abdomen ;  legs  short,  thick. 
Abdomen  arcuate  on  sides,  rounded  to  apex.  Ventral  surface 
rounded,  abdomen  showing  segmental  divisions,  with  a  regular 
upper  edge  or  flange  right  round. 

Pupa  similar  in  form  and  colouration  to  larva,  with  the  wing- 
covers  much  more  prominent,  and  the  outer  margins  more  thickly 
fringed  with  white  filaments. 
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Imnyv. — Leogtli  01175,  anteimiE  0'03  inch. 

General  coluur  reddiah-yeltuw,  (lurk  ochreouK  marks  on  head 
and  thorax,  abdomen  yellow  tinged  wiih  green  and  barred  with 
brown  to  blackish  bands;  tips  of  ant«nnra  black;  eyeu  I'eddiith- 
brown;  wings  hyaline,  iiervures  reddinh-brown  Head  Hniall, 
deeply  cleft  iii  centre,  and  wrinkled  on  eitlier  side  of  median 
suture;  arcuate  in  front,  rounded  on  sides,  deeply  arcuate  behind. 
Face  lobes  large,  rounded  at  tips,  cloth eil  with  long  hairs. 
Antennie  long,  slender;  1st  joint  brood,  short;  2nd  short,  bead- 
shaped:  3rd  slender,  very  long;  4lh-8th  uniform,  about  half  the 
length  of  3rd;  9th  shorter;  10th  short,  thickeopd,  and  rounded 
at  tip.  Eyes  very  large,  projecting,  angulated  on  inner  margins: 
central  ocellus  large  at  base  of  central  cleft ;  lateral  ocelli  vitreous 
at  onqle  of  inner  margin  of  eyes.  Thorax  :  pronotum  very 
narrow,  deeply  curved  round  in  front,  arcuate  behind;  dorsulum 
ecinvex,  almost  round:  with  a  alight  spine  on  either  aide;  meso- 
notuui  large,  deeply  arcuat«  in  front,  curring  round  dorsulum, 
rounded  behind;  ticut«llum  truncate  in  front,  rounded  behind; 
legN  long,  slender.  Wings  niorp  than  twice  as  long  as  broad, 
narrow  at  base,  broadest  and  rounded  to  tip:  primary  stalk  long, 
stri.i.;Iit.  -^talk  of  stib,-.>stii  short;  radius  short,  marginal  cell  long, 
nein-ly  rtwhing  to  tip  of  win-:  upper  liranch  of  cubitus  turning 
;,  upiHT  iiMit  lijwor  forks  short,  the  former  emerging 
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The  larvfle  produce  thick  fleshy  soft  galls  of  a  regular  oval  form 
upon  the  leaves  of  several  species  of  Eucalypts,  measuring  up  to 
8  lines  in  height  and  5  in  diameter  at  the  centre,  narrow  and 
constricted  at  the  base,  brightly  tinted  with  green  and  red  when 
occurring  in  exposed  positions;  sometimes  single,  but  generally 
in  groups  of  two  or  three  in  contact  with  each  other.  The  larva 
attacks  the  leaf  from  the  undersurface,  but  unlike  the  "  bubble 
galls,"  the  scar  heals  up,  and  as  the  gall  increases  in  size  it  cracks 
at  the  apex,  forming  an  irregular  slit  opening  into  a  tubular 
chamber,  in  the  centre  of  which  is  to  be  found  the  larva  attached 
by  its  rostrum  to  the  bottom  of  the  chamber,  but  easily  detached. 
When  full  grown  the  psyllid  cast«  its  pupal  skin  and  emerges 
through  the  top  of  the  gall. 

This  is  a  widely  distributed  species,  forming  galls  on  several  of 
the  thick-leaved  Eucalypts,  but  about  Sydney  chiefly  upon  E. 
capUellata.  The  insects  are  very  variable  in  colour  and  size,  the 
females  being  much  bigger  than  the  males.  I  have  placed  speci- 
mens received  from  Tasmania  with  our  own  specimens,  as  the 
galls  are  exactly  alike  and  the  general  structure  seems  to  agree, 
though  the  perfect  insect  is  much  larger. 

Trioza  bucalypti,  n.sp. 

(Plate  xvi.,  fig.  23.) 

Larva. — General  colour  ochreous  on  dorsal  surface  floured 
with  white  dust  which  forms  white  filaments  round  the  outer 
edge  beneath  which  is  an  unbroken  fringe  of  short  spiny  hairs; 
eyes  dark  reddish-brown;  ventral  surface  covered  with  floury 
secretion;  head,  thorax  and  legs  ochreous;  abdomen  pale  green. 
Qeneral  form  flattened  and  shield-shaped  above.  Antennae  short, 
thickened  at  base,  curling  round  like  a  sheep's  horn;  legs  stout, 
thick,  with  large  tarsal  claws ;  ventral  surface  swelling  out, 
corrugated;  abdomen  convex  and  globose.  (When  the  larva  is 
removed  from  the  gall  it  turns  the  abdomen  up  when  crawling). 

Pupa  not  differing  from  full-grown  larva. 

Imago, — Length  0-115,  antennse  0*04  inch. 
19 
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Lij^ht  reddish-brown,  central  segments, of  ant«nnie  and  base  of 
abdomen  fuacous;  eyoa  dark  red  dish  ■  bro  wn ;  tarsi  black;  wings 
hyaline,  iridescent,  nen-urea  oehreous.  Head  small,  deeply  cleft 
in  front,  formiug  a  rounded  lo'ie  on  either  side  with  deep  imprfs- 
sion  in  centre,  arcuate  at  base  of  antennw,  aruuat«  behind,  swelling 
out  behind  eyes.  Face  lobea  short,  rounded,  hidden  from  above. 
Antennce  long,  slender,  springing  from  centre  of  head  lobea  in 
frontofeyes;  lst-2rid  joints  very  short;  3rd  very  long  and  slender; 
4th-Sth  much  shorter,  slender,  uniform  in  length;  9lh-10th  very 
short,  the  latter  tliickened,  and  truncate  at  tip.  Byes  large, 
rounded,  prominent,  slightly  sJiguUr  on  inner  margin:  central 
ocellus  at  apex  of  cleft;  lateral  ocelli  in  line  with  angle  of  eyes. 
Thorax  :  pronotum  very  small,  deeply  convex  in  front,  swelling 
out  at  tips  behind  eyes;  doriiiitum  short,  nearly  circular,  convex, 
produced  into  a  spine  at  extremities  :  mesonotum  very  large, 
broad,  arcuate  in  front,  rounded  to  sides,  where  it  is  produced 
into  an  angular  point,  truncate  behind;  scutellum  small,  arcuate 
in  front,  rounded  behind.  Legs  long,  lightly  clothed  with  long 
hniri*:  femora  short,  thickened;  tarsal  claws  large.  Wings  nearly 
thrice  aa  long  as  broad,  rounded  to  tip;  primary  stalk  very  long, 
straight;  stalk  of  subcosta  veiy  short;  radius  short,  curving 
downward;  upper  branch  of  cubitus  long,  curving  downward; 
upper  fork  longest,  emerging  aljove  tip  of  wing,  lower  fork 
shortest;  lower  branch  of  cubitus  very  short,  curving  down,  upper 
fork  long,  curvjng  round,  lower  fork  running  straight  down;  clavus 
short,  stout;  clavical  suture  short:  striie  marking  the  cells  on 
hind  margin  of  wing  Abdomen  large,  rounded  to  tip.  Genitalia: 
((J)  short,  verj'  similar  to  former  species  :  (g)  more  elongate,  but 
formed  of  two  similar  toothed  valves  coTiti'ac:ti'd  l>eneHth  the  tip 
of  abdomen. 

Ilab — Mosman,  near  Sydney,  X.S.W.  {on  Eumiypliif  Siebe- 
rimui;  \V.  W.  Froggatt). 

The  larvffi  produce  thick,  solid,  rounded  galls,  four  lines  in 
diameter,  flattened  on  the  apex,  sometimes  .-icaltered  singly  upon 
the   leaves,   but  frequently  clustering  together  so  that  several 
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when  numerous  the  foliage  of  the  infested  tree  becomes  aborted 
and  curled  up  from  the  immense  number  of  woody  galls.  The 
insect  attacks  the  leaf  from  the  underside,  leaving  a  ragged  scar 
at  place  of  entry;  the  galls  ^row  out  on  the  other  side,  of  a  dull 
yellow  colour  with  a  rounded  mark  on  summit;  the  chamber 
small,  circular,  just  large  enough  to  contain  the  larva.  The 
galls  as  they  dry  crack  at  the  apex  into  four  or  five  segments, 
curling  outward  in  a  very  peculiar  manner  after  the  psyllids 
have  abandoned  them.  I  have  cut  the  perfect  psyllid  out  of 
perfectly  closed  galls  in  which  there  was  no  opening,  so  that  I  do 
not  understand  how  the  perfect  insect  makes  its  way  out  of  the 
gall;  probably  most  of  them  are  ready  to  come  forth  just  as  the 
apex  of  the  gall  splits. 

This  species  is  closely  allied  to  Trioza  mvltUvdinea^  Tepper, 
•described  by  Maskell  from  South  Australia,  but  his  description 
of  the  galls  and  insects  does  not  apply  to  this  one,  which  is  pro 
bably  a  local  species. 

Trioza  circulakis,  n.sp. 

Larva  similar  in  colour  and  form  to  that  of  the  preceding 
species.  Dorsal  surface  flattened,  thickly  fringed  on  outer  margin 
with  fine  ciliated  spines,  hidden  beneath  an  upper  fringe  of  white 
waxy  secretion. 

Imago. — Length  0-1,  antennae  0*035  inch. 

Greneral  colour  ochreous  with  yellow  tints;  abdominal  segments 
banded  with  dark  brown;  antennas  yellow,  apex  of  4th-7th  and 
the  whole  of  8th-10th  joints  fuscous ;  wings  hyaline,  nervures 
light  brown.  Head  short,  deeply  divided  in.  front,  flattened, 
rugose,  with  median  suture  and  fovea  on  either  side;  rounded  ih 
front  to  eyes,  arcuate  l>eliind.  Face  lobes  short,  broad,  rounded. 
Antennae  long,  slender;  1st  and  2nd  joints  short,  stout;  3rd  very 
long,  cylindrical,  thrice  as  long  as  broad;  4th-7th  of  uniform 
length;  8th  shorter;  9th- 10  very  short,  truncate  at  apex.  Eyes 
very  large,  not  as  long  as  head,  angular  on  sides :  central  ocellus 
well  up  in  centre  of  median  suture;  lateral  ocelli  large,  on  summit 
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of  )iettd.  Thorax  :  pronotum  very  narrow,  rounded  in  front, 
arcunte  behind;  dorsulum  very  large,  proiniuent,  convex,  rounded 
and  narrow  in  front,  sweiling  out  and  rounded  behind;  mesono- 
tuin  large,  broad,  sliglitly  depressed  in  front,  with  a  faint  median 
suture,  arcual*  in  front,  rounded  on  sides,  truncate  at  apex; 
scutellum  large,  flattened,  rounded  behind.  Legs  short,  stout; 
tibife  long,  tarsi  and  claws  large.  Wings  more  than  twice  as  long 
as  broad,  rounded  from  front  margin  to  tip,  which  Ls  slightly 
acute ;  primary  stalk  long,  straight ;  stalk  of  subcoeta  short; 
radius  short,  not  reaching  to  tip  of  wing;  upper  branch  of  cubitus 
curving  downward,  upper  fork  emerging  just  above  tip  of  wing, 
lower  fork  shorter,  forming  an  angular  cell ;  lower  branch  of 
cubitus  turTiing  downward,  upper  fork  rounded,  lower  fork  curving 
in  at  tip;  elavus  stout,  clavical  suture  long,  slender.  Abdomen 
large,  rounded  at  tip.  Genitalia  :  {^)  very  short,  rounded  and 
hidden  under  tip  of  abdomen. 

//a6._Wyong,  N.S.W.  {on  Eucalyptus  sp.;  W.  W.  Froggatt), 
This  is  not  a  common  species.  The  larvie  produce  much  more 
regularly  formed  spherical  galls  than  is  usual,  measuring  from 
three  to  four  lines  in  diameter,  clustered  together  in  such  numbers 
as  to  frequently  abort  the  leaves.  The  opening  is  on  the  under 
-ids  of  the  leaf,  «ith  the  walls  of  the  gall  very  thick  and  fleshy. 

Tkioza  siULTETiDiNEA,  Tepper. 

.\Li.skell,  Trans.  R.  Soc.  S.  Aust.  \6<Jf>.  p.  fi,  pi.  iii.,  tigs.  11-17; 

Ascelis  (?)  miillitu'/inen,  Tepper,  o/k   ciL,  Vol.  xvji.  p.  278, 

1893,  pi.  iii,  figs.  \-,-2\. 

Mr.  Muskell  redcscribed  this  species,  originally  described  by  Mr, 

Tepper    in  a   paper   entitled    "?^oulh    Austriilinn    Brachyscelid 

Galls, '  in  which  he  pliice<l  it  nmon^  the  gall-mnkiug  coccids.     He 

sent  Some  of  these  supjiosed   <:occid   galls  to  Maskell,  who  found 

that  they  L-ontaimil   the  larva-  of  a   psyllid   from  which   he  bred 

some   i)f    ihe   perfei-t   insects.      Among  others   he  says   that   Mr. 

Froggiitt  sent  him  sjieciniens  of  the  iralls  from  New  South  Wales. 

But  I  doubt  if  lie  bred  any  ,s]ieciinrii-.  from  the  galls  that  I  sent, 
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find  no  examples  of  the  species  in  my  collection  which  agree  with 
the  description  of  T.  muJtitudinea. 

He  says  the  "adult  female  is  almost  entirely  yellow,  with  a 
darker  tinge  on  the  thorax,  dorsally,  and  at  the  extremities  of  the 
antennse  and  feet;  the  eyes  are  red,  semiglobular,  faceted,  placed 
on  a  short  tubercular  base.  The  head  is  broader  than  long, 
depressed  in  front  and  produced  beneath  in  two  moderately  long 
sub-conical  processes :  the  rostrum  is  cylindro-conical.  The 
antennae  have  10  joints,  all  elongated,  subequal  and  ringed,  except 
first  two,  which  are  short  and  smooth."  The  genitalia  are 
remarkable,  and  the  wings  more  elongated  and  pointed  than  in 
most  species. 

IIcU). — Marino,  S.A.  (on  Eucalyptus  sp.;  J.  G.  O.  Tepper). 

Trioza  banksi^,  n.sp. 

(Plates  XV.,  fig.  4;  xvi.,  fig.  26.) 

Pupa  pale  greenish-yellow;  eyes  black;  dorsal  surface  covered 
with  fine  silvery  tinted  hairs.  General  form  oval,  flattened  on 
dorsal  surface;  head  and  thorax  rounded  in  front  and  on  sides; 
antennae  short,  apical  joint  longest;  wing-covers  small,  projecting 
slightly  at  apex;  abdomen  slightly  constricted  at  base,  rounded 
to  apex,  fringed  right  round  with  ciliated  spines;  ventral  surface 
flattened;  legs  stout. 

Imago. — Length  00375,  antennae  0*0075  inch. 

General  colour  pale  golden-yellow;  eyes  brown;  wings  hyaline, 
nervures  lijjht  brown.  Head  large,  deeply  cleft  in  front,  rounded 
on  sides,  arcuate  behind.  Face  lobes  large.  Antennae  short, 
slender;  1st  joint  short,  stout;  2nd  twice  the  length  of  1st;  3rd 
slender,  thrice  the  length  of  2nd;  4th  half  length  of  latter;  5th 
shortest;  6th-8th  of  uniform  length;  9th-lOth  much  shorter, 
slightly  swollen  to  tip.  Eyes  large,  rounded  on  outer  margins, 
angulated  on  inner:  central  ocellus  small,  lateral  ocelli  close  to 
eyes.  Thorax :  prothorax  narrow ;  dorsulum  large,  convex, 
irregularly  rounded;  mesonotum  large;  scutellum  large,  rounded. 
Legs  slender.     Wings  thrice  as  long  as  broad,  rounded  to  an 


(  fsyLLiiiJi. 

ungulftr  ti|>:  [ii'imary  atalk  lung;  xtalk  of  Hulx^Kttu  medium,  costal 
c«ll  waittiiif;;  radiuit  Hhort,  turning  upward,  upp<fr  branch  of 
oubltUH  long,  upper  fork  short,  running  out  above  tip  of  wing; 
)(>w4ir  fork  uliortest,  turning  downward;  lower  branch  of  cubitus 
tranHverse ;  upper  fork,  short,  arched;  lower  fork  very  short, 
uurving  in  at  apex.     Abdomen  short.     [Gt^nitalia  damaged.] 

Hab. — Botany,  near  Sydney,  N.S.W.  (on  Banksia  neirata;  W. 
W.  Kroggatt). 

Thitt  ia  a  very  rare  itpecieH  which  does  not  form  galk.  The 
l&rvH-'  cling  close  to  the  under^urface  of  the  leaves  of  the  food- 
plant  wliicb  they  vury  closely  resemble  in  colour,  but  produce  no 
gall  or  bliiiter.  The  perfect  iiiHect<  when  at  reat  has  the  body  and 
win^  pointed  upward  as  if  it  wei-e  standing  on  its  head, 

TiiiozA  BroKNi*,  nsp. 
(Flaw,  KV.,  fig.  10;  svi.,  lig.  I.'i.) 

luirva  varying  from  pale  to  <iai'k  yellow,  eyes  pink.  General 
toitn  oval;  dorsal  surface  flAtiaiw.i,  ahieUi-ahapod,  outer  iii«r;gia 
with  H  rim  of  lace-Hke  fringe  quite  diflerent  from  the  encircling 
ciliated  spines  in  other  Kj>ecies  of  this  genus:  ventral  surface 
ivmvi'x.  m.irgincil  with  ji  tU-ihv  lliiiii:i'.  Aiitenuie  S-joint<?<l,  broad 
ill  k-x-*!',  t-tmiiiij:  to  a  jMiiut  !il  ti)'.  leiu'liins;  edge  uf  marginal 
tlimg.'.     U'g* ''I""'-'-  '^'"Ui.     AlHK.ni,-(i  nun-li  oorrugnteti, 

r»i:'  viiryiug  in  i-ohmr  iVoiu  diirk  yollow  to  brown.  More 
i-ir,-ul;ir  ill  f.>nii  lluni  lb.-  liuv:v;  lio:.d  s!u.ivi,ig  a  roundwl  base  and 
apo.\  ilii\'u:;!iiioi-s,il  ^llil■l.i.  ovi-i  liirifo:  antenna' extending  beyond 
■■-1.1,'.' of  *bi,-l.l.  \«  iUir-o.-v  ,T-  >lii;h(Iy  -«olU-n  on  j-ides.  overlapping 
tiie  U»-.il  ^'gmeut  of  aKioiiieu;  ,-i  br.wi  lran^.er~e  Miture  Wtween 
thv>ra.v  .mJ  ;.Kioiii-Mi. 

/,„.'Q,>       Uni;tli  i>-i>.;7.->,  .luti-nii:.- 0  01  inoh. 

Colour  vtTV  \  ni'i.ible.  in  fri'-lily  eulerg^^^  *j>eoimen^  from  dull 
veil,™  l»>vlmv>u-;  ,-ye>  r.-.iii>h-i>r^iw„.  U*i  iw,.  apical  joints  of 
'»ntoun.-c  Utick.  llior.iv  ui.irhl.^i  »ith  yellow  line-:  wings  hyaline, 
ucrMiiT>  light  l>ro«„  The  «hole  .u-e,-t  elothed  -. iTh'finc  hairs, 
ihiekesi  and  l.mge-I  ,.ii  Iro.a  of  hea.i.  V»i.-k  aii.j  «Momen.      Head 
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short,  not  as  broad  as  thorax,  slightly  truncated  in  fronts  with  a 
fine  median  suture;  a  small  fovea  on  either  side,  and  a  slight 
transverse  ridge  above;  arcuate  behind.  Face  lobes  large,  conical, 
hirsute.  Antennae  long;  lst-2nd  joints  stout,  broad;  3rd  very 
long,  slender;  4th-8th  about  half  the  length  of  3rd;  9th-10th  much 
shorter,  swollen,  forming  a  slight  club.  Eyes  very  large,  project- 
ing, rounded  on  outer  edge,  truncate  on  inner:  central  ocellus 
small,  at  apex  of  median  suture;  lateral  ocelli  small,  close  to  upper 
margin  of  eyes.  Thorax :  pronotum  short,  broad,  rounded  in 
fronts  arcuate  behind ;  dorsulum  large,  hexagonal,  with  sides 
slightly  tuberculate;  mesonotum  large,  slightly  arcuate  in  front, 
truncate  behind,  with  sides  sloping  upward;  scutellum  very  large, 
arcuate  in  front,  rounded  behind.  Legs  long,  slender,  clothed 
with  fine  hairs;  apex  of  tibite  of  fore-legs  with  a  stout  spine  on 
either  side  of  the  large  tarsal  joints.  Wings  large,  more  than 
twice  as  long  as  broad,  front  margin  curved,  apex  forming  an 
angular  tip;  primary  stalk  long,  straight;  stalk  of  subcosta  long; 
radius  short,  forming  a  lanceolate  cell;  upper  branch  of  cubitus 
long,  curving  downward;  upper  fork  short,  emerging  above  tip  of 
wing;  lower  fork  shorter,  emerging  below  tip  of  wing;  lower 
branch  of  cubitus  long,  sloping  down;  upper  fork  short,  curving 
round;  lower  fork  short,  curving  in  at  tip;  clavus  slender,  clavical 
suture  slender.  Three  wedge-shaped  marks  of  false  strise  on  hind 
margin.  Abdomen  short,  broad.  Genitalia :  {^)  lower  genital 
plate  short,  broad  ;  forceps  short,  broad  at  base,  conical  but 
dilated  at  apex;  upper  genital  plate  short,  broad,  rounded  above: 
(9)  short,  conical  at  tip. 

Hcib, — All  the  coastal  districts  of  New  South  Wales  (on 
Eugenia  Smithii ;  W.  W.  Froggatt)  ;  Gippsland,  Vic.  (on  E, 
Smiihii;  C.  French,  Junr.). 

The  larvie  attach  themselves  to  the  young  foliage  of  the  tree, 
commencing  on  the  upper  surface  of  the  leaves  (sometimes  as 
many  as  50  upon  a  single  leaf);  puncturing  them  with  their  sharp 
rostra,  they  cause  small  blisters  to  appear  on  the  undersurface  so 
'that  the  insects  lie  in  the  hollow  thus  formed,  with  the  dorsal 
surface  level  with  the  upper  surface  of  the  leaf.     When  immature 
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the  outer  margin  pf  [.ho  shield -shaped  larva  is  smooth,  but  in  the 
later  stages  of  develupment  there  is  a  regular  marginal  fringe  of 
white  waxy  filaments  round  the  pupa. 

This  speciea  has  a.  wide  range,  probably  as  wide  as  the  food- 
plant,  as  I  have  them  from  the  Northern  Rivera  (Lismorej  to 
Gippsland  in  the  south.  When  badly  infested  the  foliage  of  the 
food-plant  becomes  much  discoloured,  tinted  with  reds  and 
yellows,  and  twisted,  corrugated  and  abort«d.  Though  the  insects 
seem  to  be  firmly  attached  to  the  leaves,  when  they  were  kept  in 
jars  for  observation  they  detached  themselves  and  crawled  about 
as  soon  as  the  foliage  began  to  wither. 

I  have  a.  series  of  sptecimens  obtained  on  some  undetermined 
shrub  (probably  E.  Smithii)  at  Clifton  some  years  ago,  in  which 
the  cross-nervurea  between  the  primary  stalk  and  the  costal 
net^ure  are  clouded  with  black,  ami  the  ctavus  is  blottihed, 
markings  which  I  have  never  found  on  the  typical  form.  This, 
however,  may  be  a  distinct  species,  but  in  the  absence  of  more 
fresh  material,  I  regard  it  as  a  seasonal  variety  of  the  typical 

TrIOZA   CA8UARIN.E,  n.sp. 

(PUtes  XV.,  Hk.  11;  xvi.,  fig.  27.) 
Pupa  dark  ochreous  to  darker  brown.  General  form  long, 
slender,  thrice  as  long  as  broad;  dorsal  surface  convex;  head 
rounded  in  fri>iit  to  U'liind  eyes,  showing  a  fine  median  suture 
running  Imck  to  Iwise  of  nlxloraen.  Thei-e  Ls  no  distinct  division 
between  bead  and  ihonix.  Eyes  large,  projecting ;  antennte 
representee!  by  two  small  pointed  horns  between  eyes.  Thorax 
constricted  behind  bead,  swelling  out  again  and  sloping  I'ound  to 
hose  of  abdomen:  wing-covers  not  showing,  legs  hidden  from 
above;  abdominal  segments  tjipering  slightly  to  a  rounded  tip, 
divisions  distinct;  veniral  surface  flattened,  showing  a  fine  median 
suture,  anil  small  legs.  Front  of  head  fringed  with  fine  hairs; 
the  outer  margin  forming  a  slender  tlange  which  encircles  the 
whole  insect. 

I  n  O&th,  anteniiie  O'Oi  J  ij 
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General  colour  dark  brown  to  ochreous,  marked  with  yellow, 
eyes  reddish-brown,  basal  joints  of  antennie  brown,  apical  ones 
black;  wings  hyaline,  nervnres  light  brown,  all  the  inner  ones 
broadly  marked  with  dark  brown.  Head  broad,  deeply  cleft  in 
front,  sides  sloping  round  to  eyes,  deeply  arcuate  at  base.  Face 
lobes  large,  conical,  turning  downward.  Antennte  short;  l8t-2nd 
joints  short,  broad;  3rd  very  long,  slender;  4th-9th  short,  uniform; 
10th  short,  slightly  thickened,  truncated  at  tip.  Eyes  very  large, 
rounded,  projecting:  central  ocellus  very  small,  at  apex  of  cleft; 
lateral  ocelli  vitreous,  close  to  hind  margin  of  eye.  Thorax : 
prothorax  angulated  in  front,  short,  deeply  arcuate  l)ehind ; 
dorsulum  rounded  in  front,  truncate  behind,  rounded  on  sides; 
mesothorax  broad,  of  uniform  width  to  wings;  scutellum  truncate 
in  fronts  rounded  behind.  Legs  rather  long,  slender,  thighs  stout, 
tarsi  large.  Wings  slightly  more  than  twice  as  long  as  broad, 
rounded  on  both  sides,  terminating  in  a  rounded  tip;  primary 
stalk  long,  parallel;  stalk  of  subcosta  rather  long,  sloping  upward, 
no  costal  cell  or  stigma,  cross  nervure  running  straight  into 
costal  nervure;  radius  very  short,  turning  up  into  costal  nervure; 
no  cubital  stalk;  upper  branch  of  cubitus  long,  arched,  turning 
downward ;  upper  fork  very  short,  turning  upward,  emerging 
above  the  tip  of  wing;  lower  fork  shorter,  turning  down  below 
the  tip;  lower  branch  of  cubitus  long,  upper  fork  short,  arched; 
lower  fork  very  short,  running  straight  down  into  margin  of 
wing;  clavus  very  long  and  stout,  clavical  suture  very  slight. 
Abdomen  short,  coming  to  a  rounded  tip.  Genitalia:  (^)  very 
short,  broad,  and  turned  up  over  the  back;  lower  genital  plate 
very  large,  broad,  round;  forceps  large,  peg-shaped;  upper  genital 
plate  peg-shaped,  turned  backward. 

Hab, — Manly,  near  Sydney,  N.S.W.  (on  Ccusttarina  diHyla; 
W.  W.  Froggatt). 

This  is  a  very  remarkable  species,  the  larval  and  pupal  forms 
being  quite  different  from  any  other  known  to  me,  their  slender, 
elongate  forms  being  admirably  adapted  for  clinging  to  the 
slender  foliage  of  the  she-oak. 


T.  Sabfamil;  FRlOHOCHEKtNiE,  Scatt. 
Head  small,  urown  tuciutured  down  the  centre  more  or  less  tb&n 
e-Iialf  tiae  width  between  eyes.  Face  lobes  short  (waoling  1); 
KateniiMi  long, sloiicler.  Eyes  large.  Thorax:  pronotum  narrow, 
broadest  in  middle,  an  long  as  outer  edge  of  eyvn;  mesoiiotum 
convex,  widest  at  insertion  of  elytra.  Wings  elongate,  more  or 
les8  acute  at  apex,  with  a  stigma  (1);  cubitus  petiole  short,  dorsal 
m&rgin  with  two  or  four  nervelets.  Legn  :  tibide  of  3rd  pair  with 
stout,  curved,  tkiiuular  tooth  at  baae,  apex  dilated,  with  a  mora 
or  leas  Hetrate  margin. 

OenUM  i.— Cahbid-\r*,  Walk,  1  Journ.    Linn.   Woe.   Zool.,   Vol.  x., 
„     ii.— Tyora  ,.      J  pp.  329-330. 

In  the  two  following  species  I  have  found  so  many  affinities  to 
the  genus  Tr/ora  that  I  refrain  from  forming  a  new  genius  for 
tlieir  reception,  and  no  I  have  placed  them  in  this.  Walker 
formed  the  genus  on  one  specimen  (minus  the  head)  from  Mj'sol; 
but  in  Scott's  definition  of  the  genus  he  says  "head  wanting," 
though  in  that  of  the  subfamily  containing  the  two  genera  ho 
nays  "face  lobes  short,  antenna  long,  slender,  eyes  large." 
Walker,  however,  in  his  description,  says  "  antennie  gracilea, 
filiforme-*."  but  he  does  not  note  anything  about  the  faoe  lobes. 
Wiilkf^r  diws  not  say  whether  there  is  u  stigma  in  the  forewingj 
and  though  Seott  figuivs  the  wing  of  this  species,  with  the 
i-eniitrkfible  cross  nervure  and  no  stiijma  e.xactlyas  iiij'  species,  he 
snvs  "^ti''ma  ioiiu-il  to  radial  hv  a  transverse  nerve," 
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Tyora  hibisci,  n.8p. 

(Plates  XV.,  fig.  8;  xvi.,  fig.  18.) 

Larv^  semitrausparenft,  abdomen  pale  yellow.  General  form- 
shorter  and  broader  than  uhual,  lightly  clothed  with  white  fila 
ments  on  dorsal  surface.  Crawling  about  on  the  underside  of 
leaves  among  the  fine  hairs  of  the  foliage. 

Pupa  green,  richest  towards  abdomen;  antennse  and  legs  semi- 
transparent,  tips  of  former  and  tarsi  of  latter  fuscous,  eyes  I'eddish 
brown;  front  of  head,  wing-covers,  thorax  and  basal  joint  of 
antennae  clouded  with  bright  yellow.  Head  short,  broad,  deeply 
cleft  in  front,  sloping  on  sides  to  eyes;  antennse  very  long  and 
slender ;  eyes  small,  not  projecting,  arcuate  behind.  Thorax 
short;  wing-covers  very  broad,  swelling  out  on  sides;  legs  very 
long,  slender,  tarsal  joint  long,  slender,  second  joint  terminating 
in  two  small  curved  claws,  quite  different  from  the  digitales 
observed  in  other  species  in  the  pupal  stage.  Abdomen  broad  at 
base,  rounded,  longer  than  broad,  covered  with  white  filaments, 
that  in  some  cases  also  cover  the  whole  of  the  dorsal  surface. 

I  mayo. — Length  0  085,  antennae  0  04  inch. 

General  colour  bright  green,  clouded  with  yellow  on  head  and 
thorax;  apex  of  3rd-4th  and  base  of  10th  antennal  joints,  apex  of 
tibia*  and  tarsi  black;  eyes  dark  brown;  four  slender  white  parallel 
lines  on  dorsal  surface  of  head;  irregular  white  lines  dotting  the 
abdomen:  wings  hyaline,  nervures  ochreous,  each  blotched  with 
a  rounded  spot  where  they  cross  or  emerge  on  outer  margin  of 
wing.  Head  very  short,  broad,  deeply  cleft  in  front,  each  side 
forming  a  lobe  from  which  the  antennte  spring;  median  suture 
distinct,  arcuate  behind.  Face  lobes  wanting.  Antenna;  very 
long,  slender;  1st  joint  very  short,  broad;  2nd  short,  cylindrical; 
3rd  longest;  4th-7th  of  uniform  length;  8th  shorter;  9th  short, 
sliglitly  swollen  at  apex;  lOtli  short,  swollen  at  base,  pointed  at 
tip.  Eyes  very  large,  as  broad  as  head  :  central  ocellus  large,  at 
apex  of  median  suture;  lateral  ocelli  small,  close  to  eyes.  Thorax 
large,  narrow  to  base  of  wings,  swelling  out  behind;  pronotum 
broad,  rounded  at  apex;  dorsulum  very  broad,  rounded  in  front, 
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coming  to  a  point  on  either  side;  mesonotum  l^Tge.  arcuate  iu 
front,  rounded  to  apex.  Legs  long,  slender,  &  cl&w  &t  apex  of 
hind  femora,  tai^t  joint  of  tarsi  long;  apex  of  tibitc  of  hind  legs 
dilated,  with  marginal  spines  furmyig  a  ^roup  of  three  oti  inner 
margin  and  one  on  either  side,  a  slight  spine  also  at  apex  of  first 
tarsal  joint.  Wings  thrice  an  long  a.s  broad,  curved  round  on 
costal  margin  to  tip,  sharply  rounded  at  tip;  primary  stalk  rather 
short,  stout;  stalk  of  subcosta  very  long,  as  long  as  radius,  subcosta 
short,  triins\'er8e;  no  atigma;  radius  very  short,  turning  upward, 
with  a  transverse  nervure  crossing  from  centre  to  the  junction  of 
furcation  of  upper  branch  of  cubitus;  slalk  of  cubitus  short,  one- 
half  length  of  stalk  of  subcosta;  upper  branch  of  cubitus  long; 
upper  fork  long,  our\-ing  upward  then  turning  down  below  tip  of 
wing,  lower  fork  shorter;  lower  branch  of  cubitus  short,  upper 
fork  curving  round  then  out  at  tip,  lower  fork  short,  curving 
inwards;  clavus  long,  clavical  suture  slender;  granulated  spots  on 
lower  margin  of  wings,  in  centre  uf  first  cubital  cell,  and  between 
it  and  second.  Abdomen  stout,  tapering  to  Bxtreioity.  Geni- 
talia:  {^)  lower  genital  plate  broad,  rounded;  forceps  slender, 
elbowed  at  base,  curved  in  and  pointed  at  apex;  penis  long, 
slender;  upper  genital  piate  stout,  curving  over  forceps,  with  a 
keyhole-like  notch  on  inner  edge  fringed  with  fine  haiis  :  (J) 
upper  and  lower  genital  plates  short,  slightly  curved  at  tips, 

//n6. - Brisbiine,  Q,  (on  Hiburng  tiliacen.-:  H.  Tryon). 

The  larvie  and  pupa;  of  this  species  are  so  thickly  enveloped  in 
white  flocculent  filaments  that  the  undeiNurface  of  the  leaves  of 
the  infested  bush  becomes  ijuit*  Htit-kv  and  smothered  with  their 
exudations,  Mr.  Tryon  informs  me  the  insects  are  leij  plentiful 
upon  this  plant  all  round  Brisbane 

This  is  one  of  the  most  remarkable  s[>ecies  that  I  ha\e  studied; 
related  in  the  form  and  structure  of  bead  and  legs  to  the  species 
on  the  Kurrajong,  which  it  also  resembles  in  habita  and  earlier 
stages  of  its  life  history;  but  the  \enation  of  the  wings  is  very 
distinct.  The  want  of  any  costal  cell  or  sti,j;ma,  short  radius,  and 
remarkable  traiisii-rse  cross  nervures  between  theccnti-eof  radius 
I  fuiTatiim  of  ruhiius  place  it  iiuiie  aim 


BY   WALTER   W.    PROGGATT.  289 

TyORA   STERCULIiE,  D.sp. 

(Plates  XV.,  fig.  5;  xvi.,  fig.  10.) 

Larva  semi  transparent;  eyes,  centre  of  thorax  and  abdomen 
red.  Creneral  form  elongate,  uniform  in  width  from  sides  of  head 
to  rounded  tip  of  abdomen.  Head  slightly  lobed  in  front,  with  a 
distinct  median  stripe;  antennse  standing  out  straight  on  either 
side  of  head,  thick  at  base,  tapering  to  tips.  Abdominal  segments 
very  distinct;  apex  clothed  with  a  tuft  of  white  filaments. 

Pupa  dull  olive-green,  thighs  and  inner  margins  of  wing-covers 
light  green;  legs  light  brown,  apex  of  tibiseand  tarsi  black;  wing- 
covers,  head,  spots  on  thorax  and  tip  of  abdomen  brown;  a  dorsal 
stripe  of  red  running  from  centre  of  head  to  tip  of  abdomen. 
Head  broad,  truncate  between  antennae,  rounded  to  eyes,  swelling 
out  and  truncate  behind;  antennae  very  long,  slender,  apex  of 
each  joint  black;  eyes  large,  projecting,  rounded  on  outer  and 
angled  on  inner  margins.  Thorax  broader  than  head  ;  wing- 
covers  short,  elongate-oval;  legs  stout,  long.  Abdomen  swelling 
out  at  base,  broadest  across  centre,  slightly  arcuate  on  sides  near 
apex;  tip  of  abdomen  ornamented  with  a  number  of  thick  woolly 
filaments  from  two  to  five  in  number  trailing  out  on  sides  and 
base  to  \  inch  in  length. 

Imago.  —Length  0*07,  antennae  0*0425  inch. 

General  colour  bright  green,  ocelli  yellow,  eyes  red,  antennte 
and  tarsi  brown;  head,  thorax  and  abdominal  segments  marked 
with  blacky  wings  hyaline,  nervures  dark  brown.  Head  small, 
deeply  cleft  in  front,  rounded  behind.  Face  lobes  wanting. 
Antennie  projecting  from  rounded  tubercle  on  either  side  of  a 
median  cleft,  very  long,  slender;  1st  joint  broad  at  base;  2nd 
more  slender  at  base,  rounded  at  apex;  3rd  longest;  4th-8th 
shorter;  9th  shortest;  10th  slightly  thickened,  short,  rounded  at 
tip.  Eyes  large,  rounded  on  outer  and  angled  on  inner  margin  : 
central  ocellus  small,  at  base  of  median  cleft ;  lateral  ocelli 
elongate,  on  centre  of  inner  margin  of  eyes.  Thorax :  pronotum 
lobed  in  front,  rounded,  projecting  over  base  of  head,  sloping 
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awayon  sjdei^,  hind  marj^n  deeply  arcuate  in  centre,  swelling  out 
and  pointad  on  sides;  dcirxuluni  convex,  broail,  raunded  on  both 
sides,  elongate  on  outer  margins;  meitonutuni  large,  arcuate  both 
in  front  and  behind,  rounded  on  sides;  scutelluro  convex  rounded 
behind,  fitting  close  into  meHimotuni.  Leg^  long,  slender,  a  short 
black  curved  spine  at  apex  of  femora;  1st  tarsal  joint  long,  with 
spineH  on  inner  edge;  2nd  long,  slender.  Wings  long,  slender, 
wore  than  twice  as  long  us  broad,  rounded  on  coital  margin, 
pointed  at  apex;  primary  stalk  fhort;  stalk  of  subcosta  very  long; 
suboosta  turning  up,  then  running  parallel  with  coiita,  and  again 
turning  into  costa,  forming  a  narrow  tail  to  the  median  cell,  no 
transverse  nervure  or  stigma;  radinn  ^hort,  parallel,  then  turning 
sharply  upward  and  coming  out  on  up[>er  margin  of  wing;  stalk 
of  oibitus  very  long,  longer  than  that  of  subcosta,  upper  branch 
of  cubitus  almost  straight  (a  little  longer  than  stalk],  upper  fork 
long,  curving  round  and  emerging  just  below  tip  of  wing,  lower 
fork  shorter,  lower  branch  of  cubitus  short,  upj'er  fork  curving 
round,  lower  fork  curving  in;  clavus  long,  clavical  suture  slight: 
an  irregular  i^potted  or  granubitetl  mnrk  on  liind  margin  of  wing 
in  centre  of  first  cubital  cell,  and  another  between  it  and  second 
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trailing  out  all  round  giving  them  a  star-like  appearance,  and 
each  family  makes  a  large  white  blotch  on  the  foliage.  This 
species  will  probably  be  found  in  all  localities  where  its  food-plant 
is  a  native,  and  may  also  infest  other  species,  as  Mr.  Tryon 
recently  sent  it  to  me  from  Brisbane. 

SUPPLEMENT. 

In  the  following  pages  are  described  several  additional  species 
belonging  to  the  subfamily  Aphalarince,  which  have  been  obtained 
or  determined  since  the  first  portion  of  this  paper  was  published. 
I  hope  to  be  able  to  add  a  considerable  number  to  the  alre^y 
large  list  of  Australian  PsyUidce,  as  I  still  have  the  earlier  stages 
of  a  number  of  species  worked  out,  but  am  waiting  for  more 
material  to  enable  me  to  describe  the  perfect  insects. 

Aphalara  puscipennis,  n.sp. 
(Plate  xi v.,  fig.  10.) 

Larva  bright  orange-yellow,  eyes  red,  tips  of  antennae  black. 
Head  truncate  in  front,  sloping  round  to  eyes,  truncate  behind; 
nearly  twice  as  long  as  thorax;  antennae  stout,  standing  out  on 
either  side;  eyes  small,  set  far  back  in  head;  thorax  very  short; 
legs  stout;  abdomen  constricted  at  base,  rounded  on  sides,  elongate. 
Front  of  head  and  legs  clothed  with  a  number  of  fine  hairs,  with 
much  longer  ones  fringing  the  apical  segments  of  abdomen,  from 
which  project  a  numl)er  of  long  white  filaments. 

Pupa  light  brownish-yellow ;  antennae  and  legs  fuscous,  the 
tips  of  both  black;  two  club-shaped  blotches  on  head,  wing-covers, 
two  fine  spots  on  sides  and  eight  in  centre  of  thorax,  four  slender 
marks  on  basal  and  the  whole  of  the  apical  segments  of  abdomen 
dark  brown.  Head  broad,  rounded,  truncate  at  base;  antennas 
short;  eyes  large,  elongate,  slightly  projecting;  thorax  almost 
angular,  wing-covers  long,  rounded  at  tips;  legs  long,  stout; 
abdomen  large,  constricted  at  base,  swelling  out,  rounded  on 
sides,  anal  segment  arcuate  at  tip,  with  numerous  long  filaments 
forming  quite  a  tail  behind. 
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/maffo. — Length  0-05,  antenne  0'0125  inch. 

General  colour  pale  yellow  to  light  green,  marked  with  brown, 
tips  of  ant«nnie  and  eyes  black  ;  wings  hyaline,  with  tip  of 
marginal  an<[  rjubmarginal  cells  clouded  with  brown,  neri-ures 
light  brown.  Head  long,  broad,  turning  downwards  in  front,  a 
deep  median  suture  with  fovea  on  either  side;  arcuate  behind. 
Face  lobes  short,  broadly  rounded,  hirsute.  Antennte  springing 
out  in  fi'ont  of  eyes,  short,  slender;  Ist  and  '2nd  joints  short, 
broad;  3rd  very  long,  cylindrical,  as  long  as  next  four  combined; 
4th-8th  uniform;  9th-10th  forming  a  slender  club  rounded  to 
apex.  Eyes  large,  hemispherical :  central  ocellus  small,  at  apex 
of  median  suture;  lateral  ocelli  cloxe  to  hind  margin  of  eyes. 
Thorax  :  pionotum  convex  in  front,  sloping  down  on  sides;  dor- 
sulum  narrow,  truncate  in  front,  rounded  behind  and  tapering  to 
a  spindle-shaped  point  on  ^ides;  mesonotum  large,  arcuate  in  front, 
rounded  behind;  scuteLlum  large  Legs  rather  long;  femora 
atuut;  tibiie  long,  brood  at  apex,  and  lightly  clothed  with  hHirs. 
Wings  thrice  as  long  as  broad,  slightly  rounded  in  front  to  tip; 
costal  and  inner  nervures  lightly  fringed  with  tine  hairs;  primary 
stalk  short,  stalk  of  subcosta  long,  subcosta  long,  running  close 
to  costa  forming  no  stigma  but  a  long  slender  tail  to  median 
cell  inilius  ler}  I'lri-;,  curving  downward  to  tip  of  wing;  atalk  of 
culjilu-i  long  a-i  long  as  stalk  of  subcasta,  upper  branch  of  cubitus 
Umg  lumng  slightly  upward,  upper  and  lower  forks  short, 
luinmg  downttaid  below  tip  of  wing,  both  short  and  nearly  of 
eigual  li-iiL,'tli,  Umer  branch  of  cubitus  long,  upper  fork  rather 
long,  loniidc'l,  lowei  fork  very  short,  nearly  transverse;  clavus 
loundeil,  slender  cla*ical  suture  long,  slender.  Abdomen  short, 
broail  (.enitaha  (J)  short,  broad;  lower  genital  plate  short, 
rcHindeil    forcep-i  short,  slender,  upper  genital  plate  indistinct. 

//ill,  —Botanic  (raidens,  Sydney  (on  Encnlyptus  robnsta;  W. 
W   Fio_'galt) 

Tht  Ui  \  e  clusier  together  in  little  families  of  as  many  as  half- 
a  dozen  upon  the  broad  leaves,  pi-oducing  a  patch  of  delicat« 
white  ilocculent  down  in  which  they  lie  close  to  the  surface  of 
the  leaf. 
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Spondyliaspis  granulata,  n.sp. 

(Plate  xvi.,  fig.  25.) 

Lerp  convex,  longer  than  broad,  opaque  white  to  pale  yellow, 
sides  and  ends  sloping  up  to  centre;  2  lines  in  length,  1  in  width; 
attached  on  the  sides  to  the  upper  surface  of  a  leaf,  with  the 
ends  open  and  a  convex  arch  through  which  the  larva  can  be 
seen.  These  lerp-scales  are  never  plentiful,  not  more  than  one 
or  two  on  a  leaf,  and  resemble  the  lerp  of  S.  eucalypti  in  general 
structure  but  are  quite  different  in  shape. 

Larva  differing  very  slightly  from  pupa,  except  in  coloration; 
general  colour  dull  yellow. 

Pupa, — General  colour  pale  yellow, .  abdomen  pale  green, 
antennse  and  legs  pale  ochreous;  two  large  blotches  on  head 
extending  on  to  prothorax  with  two  spots  behind  them  ;  eight 
irregular  spots  on  thorax  and  wing-covers  light  brown;  a  double 
row  of  impressed  black  spots  down  the  centre  and  tip  of  abdomen 
black.  Head  short,  slightly  arcuate  in  front  and  behind;  antennse 
stout,  thickened,  curved  round  on  sides,  slightly  pointed  at  apex; 
eyes  very  large.  Thorax  large;  prothorax  not  as  wide  as  eyes, 
sloping  out  to  base  of  wing-covers;  wing-covers  narrow,  pointeli 
at  apex;  legs  stout,  tarsi  slender  at  tips.  Abdomen  very  broad, 
narrow  at  base,  swelling  out,  rounded  on  sides  to  the  tuberculate 
anal  process. 

Imago. — Length  0065,  antennae  0'0325  inch. 

General  colour  light  green;  face  lobes,  basal  joints  of  antennae 
and  tarsi  dull  yellow;  dorsal  surface  of  thorax  slightly  tinged 
with  yellow;  leas  and  antennse  semi  transparent,  wings  hyaline, 
nervures  pale  brown.  The  whole  of  the  upper  surface  finely 
shagreened.  Head  wider  than  prothorax,  slightly  arcuate  behind; 
deeply  cleft  and  lobed  in  front,  with  a  deep  median  suture  and  a 
shallow  rounded  fovea  on  either  side;  sides  of  face  arcuate  in 
front  of  eyes.  Face  lobes  very  long,  opening  out  at  base,  curving 
round  at  tips,  finger-shaped,  rounded  at  tips,  clothed  with  fine 
hairs.  Antennse  and  eyes  as  in  S,  euccUypti.  Thorax :  pronotum 
20 
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and  ocelli  red;  dorsulum  and  mesonotum  pale  yellow,  thickly 
mottled  with  light  chestnut ;  wings  semitransparent  with  an 
opaline  tint,  nervures  light  brown;  abdomen  red  to  reddish-brown, 
finely  barred  with  black.  Head  short,  broad,  fitting  very  close 
against  thorax,  rounded  in  front,  arcuate  behind,  without  the 
usual  frontal  cleft  but  with  a  fine  median  suture  without  fovea. 
Face  lobes  short  and  rounded,  hidden  when  viewed  from  above. 
Antennae  very  slender,  but  short;  Ist  joint  very  short;  2nd  more 
elongate,  longer  than  usual;  3rd  longest,  slender  at  apex;  5th-8th 
shorter;  9th  shorter;  10th  shorter,  truncate  at  tip.  Eyes  large, 
projecting,  angular  on  inner  margin  :  central  ocelli  at  base  of 
median  suture;  lateral  ocelli  large,  not  as  close  to  the  eyes  as  in 
most  species.  Thorax :  pronotum  narrow,  rounded  in  front, 
extremities  reaching  to  inner  margin  of  eye;  dorsulum  small, 
rounded  in  front,  arcuate  on  either  side,  forming  a*  truncate  tip, 
rounded  behind;  mesonotum  large,  arcuate  in  front,  swelling  out 
and  rounded  on  both  sides  to  scutellum.  Legs  stout,  rather  long. 
Wings  thrice  as  long  as  broad,  rounded  in  front,  pointed  at  tips; 
primary  stalk  long,  stalk  of  subcosta  short;  subcostal  nervure 
forming  a  stout  angulated  stigma;  radius  long,  turning  slightly 
upward,  running  out  at  tip  of  wing;  stalk  of  cubitus  long,  turning 
downward,  upper  branch  of  cubitus  arching  upward;  upper  fork 
longest,  curving  upward  ;  lower  fork  a  little  shorter,  turning 
downward;  lower  branch  of  cubitus  short,  slightly  curved;  upper 
fork  sharply  rounded,  turning  down;  lower  fork  short,  turning 
inward;  clavus  long,  stout;  clavical  suture  long.  Abdomen  short, 
stout.  Genitalia  :  {^)  lower  geniUil  plate  short,  conical,  forceps 
broad  at  base,  tapering  to  tip;  upper  genital  plate  large,  and 
longest :  (2)  very  large,  long,  and  sabre-shaped,  upper  genital 
plate  thickest,  shorter,  ribbed  on  sides ;  lower  genital  plate 
longest,  finely  toothed  on  upper  edge,  truncate  at  tip. 

Hob. — Mittagong,  N.S.W.  (on  Eucalyptus  capitellata;  W.  W. 
Froggatt). 

The  larvae  and  pupae  in  all  stages  of  growth  cluster  over  the 
bark  of  the  branches  of  the  Eucalypt,  env^eloped  in  a  white  sticky 
secretion,  which  envelopes  the  whole  of  the  insect,  and  appears 
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to  oome  irora  the  dorsal  surface  of  the  abdomiual  segments.     Tile 
small  branches  of  infested  trees  are  (juite  whitened. 


Cardiaspis  trxtkix,  n.Bp. 
{Plates  XV,,  fig.  C;  xvi..  fig.  19.) 
Lerp.  —A  delicate  net^like  basket  tittached  to  the  loaves  i 
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crTitre  of  a  discoloured  patch  caused  by  the  lai'va;  3J  tines  in 
length,  4  in  breadth,  2  J  in  height;  conal.ruuted  with  a  number  of 
pale  red,  semi  transparent,  par&llel  ribs  arching  over  in  the  form 
of  a  dome,  rounded  at  the  base  and  swelling  out  on  the  apical 
edges,  recrossed  with  finer  transverse  threads  of  a  similar  colour, 
producing  a  line  net-like  pattern. 

Pupa  dull  yellow  lu  pink;  nntennie,  large  blotches  on  head, 
wing-eovers.  spots  on  thorax  and  abdomen  black.  Head  short, 
brood,  rounded;  antennte  slender,  standing  out  on  side  of  head; 
eyes  small,  rounded.  Thorax  swelling  out  towards  thorax,  covered 
with  impressed  black  spots;  wing-covers  very  small,  rounded  at 
tips;  tegs  short,  stout.  .\bdomeM  large,  globular,  nari-ow  at  base, 
swelling  out  on  sides  and  pointed  at  apex;  segmental  diviaioos 
very  distinct. 

/i»i<rs^o.  — Ijeiigth  00875,  aiiteiniie  0-0173  inch. 

Cieneral  colour  varying  from  pink,  marbled  with  greyish-brown 
to  ochreous  marbled  with  black;  antennu.-  pink,  apex  of  3rd-9th 
and  Che  whole  of  10th  joint  black;  face  loljes  bright  red;  head 
and  thorax  mottled  with  gi-ey;  lines  l)etween  head  and  thorax, 
spot  at  base  of  wings,  and  broad  ti'ansverse  Itands  on  abdomen 
black  :  wings  transparent,  nervures  red.  Heail  short,  turning 
downward,  not  us  broad  as  thorax,  lol>ed  in  front,  with  a  deep 
median  suture  and  a  slight  fovea  on  either  side;  deeply  arcuate 
behind.  Face  lol)es  very  large,  brojid,  rounded,  clothed  with  fine 
hairs.  Antenme  very  short,  slemler:  lst-2nd  joints  short,  broad; 
3rd  longest;  4t!i-Stb  uniform  in  length:  9th  larger;  10th  short, 
roundeil  at  tip.  Eyes  very  large,  hemispherical  :  central  ocellus 
at  apex  of  median  suture;  lateral  ooelH  large.     Thorax;  pronotum 


BY   WALTER   W.    PROGOATT.  297 

wrinkled  at  extremities;  dorsulum  large,  convex,  rounded  on 
either  side,  tips  coming  to  a  point;  mesonotum  very  large,  arcuate 
in  front,  rounded  behind;  scutellum  unusually  long,  slender. 
Legs  rather  long,  stout;  femora  stout,  tarsi  large.  Wings  nearly 
thrice  as  long  as  broad,  sharply  rounded  in  front,  with  thickened 
costal  nervure  at  base,  tip  broad;  primary  stalk  short,  stalk  of 
subcosta  short;  subcosta  parallel,  running  into  costa  past  centre 
of  wing;  radius  short,  coming  out  at  upper  edge  of  wing;  stalk 
of  cubitus  long,  upper  branch  of  cubitus  and  upper  fork  running 
parallel  with  radius,  turning  upward  at  tip;  lower  fork  of  same 
length,  turning  downward  at  tip;  lower  branch  of  cubitus  short, 
upper  fork  curving  round,  lower  fork  transverse;  clavus  short, 
stout;  clavical  suture  very  slender.  Abdomen  short,  broad. 
Crenitalia :  ((J)  short,  turned  upward;  lower  genital  plate  short, 
angular;  forceps  short,  slender,  curving  upward;  upper  genital 
plate  broad,  truncate  at  tip  :  (9)  forming  a  short  rounded  point. 

Hob. — Adelong,  N.S.W.  (on  Eticalyptua  mdliodora;  W.  W. 
Froggatt). 

This  is  a  rare  species,  and  certainly  its  lerp  structure  is  one  of 
the  most  beautiful.  The  enclosed  pupa  has  plenty  of  room  to 
move  about  in  its  regular  little  cage. 


EXPLANATION  OF  PLATES. 

Plate  xiv. 

Fig.     1. — PsyUa  acacia-pendula^  n.sp.;  wing. 

Fig.    2. acacicB-baileyaruef  n.8p.;  wing 

Fig.    3. schizonetiroides f  n.sp. 

Fig.    4. frencJiif  n.sp. 

Fig.    5. acacue-py cnanthte,  n.sip. 

Fig.    6. cappa  ris,  n.  sp. 

Fig.    7. acacite-decurrentiSf  n.sp. 

Fig.    8. — Eucalyptolyma  erratica,  n.sp. 

Fig.    9. maideni,  n.sp. 

Fig.  10. — Aphalara  fuscipenniSj  n.sp. 
Fig.  11. — EriopsyUa  gracilis^  n.sp. 
Fig.  12. — Psylla  candidii^  n.sp. 
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NOTE  ON  THE  OCCURRENCE  OF  DIATOMS,  RADIO- 
LARIA  AND  INFUSORIA  IN  THE  ROLLING 
DOWNS  FORMATION  (LOWER  CRETACEOUS), 
QUEENSLAND. 

By  W.  S.  Dun,  W.  H.  Rands,  F.G.S.,  and  Professor 

David,  B.A.,  F.G.S.,  F.R.S. 

(Plates  xvii.-xix.) 

i. — Introductory. 

This  note  is  intended  to  be  preliminary  to  a  fuller  description 
which  we  hope  to  furnish  later  when  a  larger  supply  of  the 
material  is  available. 

Some  years  ago,  by  the  courtesy  of  Mr.  R.  L.  Jack,  the  late 
Govt.  Geologist  of  Queensland,  one  of  the  authors  was  allowed  to 
take  a  chip  of  limestone  from  a  specimen  in  the  Geol.  Survey 
Museum,  Brisbane,  with  a  view  to  examine  it  for  Radiolaria. 
The  specimen  came  from  the  Maranoa  River,  Queensland,  from  a 
bed  of  limestone  in terst ratified  in  the  Lower  Cretaceous  (Rolling 
Downs)  Formation.  This  particular  piece  of  limestone  was 
selected  for  special  examination  because  its  surface  had  weathered 
into  a  soft  brown  crust  like  Bath  brick,  closely  resembling  in  this 
respect  the  Middle  Devonian  radiolarian  limestones  of  Tam worth, 
N.S.  Wales.  An  examination  for  radiolaria  of  thin  sections  of 
this  rock  under  an  inch  objective  proved  disappointing,  and  the 
sections  were  put  aside,  but  on  being  re-examined  about  two 
months  ago  with  a  \  inch  objective  with  a  view  to  studying  the 
nature  of  the  network  of  a  fragmental  radiolarian  shell,  it  was 
observed  that  numerous  black  particles,  which  under  the  lower 
power   appeared  structureless,  now   showed  definite  structure. 
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Sub.sei]ucnt  <3Kamination  convinced  un  tliaL  many  of  these  fomis 
were  Diatoms,  and  Home  probably  Infurioria.  , 

(a)  Diatoma. — Diatoms  in  rocks  older  than  the  Tertiary  being 
of  comparatively  rare  occurrence,  the  literature  on  tlie  subject  i% 
not  ext«nBive,  ho  that  a  short  reference  to  the  principal  papers 
BQiiy  be  given  liere. 

Hummarisiug  what  is  at  present  known  about  the  fossii 
Diatomacetc,  Seward*  says  : — "With  the  exception  of  two  species 
of  Liassic  Diatoms,  no  trustworthy  examples  of  the  Diatomacen 
have  been  found  below  the  Cretaceous  Series.  The  oldest  known 
Diatoms  wei'e  discovered  by  Rothpletzf  among  the  fibres  of  an 
Upper  Lias  Sponge  from  Boll  in  Wiirtteinherg,  .  .  .  Roth- 
pletz  descrilws  two  species  which  he  includes  In  the  genua  Pyxir 
dicula,  P.  hollengia  and  /*.  liasiiica.'' 

The  tiiliceous  frustnles  referred  to  these  species  occur  in  great 
numbers,  AKKociated  with  coccoliths,  umung  the  horny  h'bres  of 
the  fossil  sponge  Phymatoderma.  The  frustulea  are  thimble- 
shaped,  minutely  punctate  or  perforate  (apparently  the  latter  to 
judge  from  the  figures),  and  measure  in  greatest  diameter  6-14  >i. 
They  are  usually  isolated,  but  very  rarely  are  met  with  in  pair* 
united  at  their  open  ends,  the  two  portions  in  this  case  being  of 
unequal  size.  They  do  not,  however,  overlap  one  another,  neither 
is  any  gii-dle  present. 

Rothpletz  compares  these  forms  with  the  genus  Slepkaiiopyxii 
(Schiitt)  and  the  sub-genus  Pyxidiciiia  (Schutt).  The  former 
possesses  spines  on  both  valves,  while  tlie  latter  is  devoid  of 
spines.  Kotlipletz  figures  (op.  cit.,  p.  911)  a  form  of  S/^p/t»nt>- 
pyxia  from  the  Oligocene  marl  of  Thisted  in  Denmark.  Many 
Cretaceous  Diatoms  have  l>een  figui-ed  by  Ehrenbergl  fi-om  the 

"  SewFird,  Fossil  Planta,  Vol.  i.,  p.  154. 

t  RothpleU,  Ueber  die  Flysch-Fucoiden  und  eiDige  anilerc  tossilen  Algen 
flowie  uber  liasische  Diatoraeen  fiihrende  Hornschwamme.  ZeiU.  Deutieh. 
Gtol  Gt^ell.,  1836,  xlv.,  pp.  S54-91-1.  Also,  Nftchtrag  zu  meinem  Aufsate 
iibei  eiaen  neuen  Jurassiscben  Bornschn-Bmnie  und  die  darin  eingeschloee- 
enen  Diatonieen.     Op.  d(.,  1000,  lii.,  pp.  388-389. 

i  Ehrt'iib^-ii-  (C.  G.).  Mikrot;g"lo6'''-     Leipzig.  1854.     Und  Forsetznne. 
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Austrian  deposits.     He  remarks  that  the  Tertiary  and  Cretaceous 
Diatoms  show  a  very  marked  resemblance  to  living  forms. 

Unfortunately  we  have  not  at  present  access  to  most  of 
Ehrenberg's  works. 

Cayeux*  has  also  recorded  the  occurrence  of  Cretaceous  Diatoms 
in  France.  In  these  deposits  the  skeleton  is  replaced  by  carbon- 
ate of  lime. 

These  Diatoms  are  referred  chiefly  to  Triceratium, 

Riistf  has  figured  a  Coscinodisciis  from  the  coprolites  of  the 
Jurassic  strata  of  Ilsede  in  Hanover,  and  from  the  same  rocks 
several  species  of  the  infusorian  Tintinnus. 

Count  Castracane^  has  described  what  he  considers  to  be 
Diatoms  from  the  Carboniferous  rocks  of  France,  England  and 
Scotland. 

The  origin,  however,  of  these  diatoms  is  questioned  by  many 
palseobotanist-s,  the  general  opinion  being  that  they  are  adventi- 
tious rather  than  in  situ, 

(b)  Radlofaria. — As  regards  radiolaria,  the  remains  of  these 
exclusively  marine  micro-organisms  have  been  found  in  sedi- 
mentary rocks  of  almost  all  ages,  and  Cretaceous  forms  have  been 

•  Cayeuz  (L. ),  Contribution  ^  1'  ^tude  des  Terrains  Sfedimentaiies.  Mein. 
8oc.  Geol.  Nord.'iy.,  2.     See  specially  pp.  61,  375,  468. 

He  says,  op.  cit,,  p.  458,  *'Celles  [Diatom6es]  que  j'ai  observes  sont 
ind^pendantes  des  silex  J'en  ai  trouv^  dans  la  craie  k  I.  [Inoceramuit] 
labiatus  de  la  vall^  du  Cher  et  dans  la  craie  k  M,  Irevipor^is  du  Bray. 
Elles  sont  extr^mement  rares  de  part  et  d'  autre.  La  determination  n'en 
est  pas  encore  faite.  J'en  ai  ^galement  s  ignalt^  la  presence  dans  le 
Campanien  silicieux  du  S.  O.  du  Bassin." 

Also,  "  Sur  la  presence  de  nombreuses  Diatom6es  dans  les  gaizes  juras- 
siques  et  cr(itac^es  du  Bassin  de  Paris.  De  V  existence  de  Radiolaires  dans 
les  gaizes  cr^tac^es  de  ce  meme  Bassin."  Ann.  8oc.  G4ol,  Nord.  xx.,  1892, 
pp.  57-60. 

t  Riist,  Heitrage  zur  Kenntniss  der  fossilen  Radiolarien  aus  Oesteinen  des 
Jura.     Palaeontographica,  xxxi.,  pi.  xliv.  (xix.),  p.  320. 

t  Comptes  rendus  Acad.  Sci.,  Paris,  1874,  ixxix.,  p.  52. 
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Uewribexl  by  Hitide,'  K(ist,t  Cayeux.l  and  others.  A  general 
«uii>mKry  <>f  the  more  recont  literature  relating  to  fossil  radiolana 
is  given  by  one  of  us  in  papers  read  before  thin  Society  in  1896.^ 

It  will  Dot  W  out  of  place  to  casually  refer  to  the  great  serieo 
of  nuJiolarian- bearing  rocks  of  Devonian  age  occurring  at  Taci< 
wiirlli,  the  micro'fauiia  of  which  hait  been  so  thoroughly  iiivesti- 
^t«<l  by  Dr.  Hinde. 

A'i  regards  radiolarian  rocks  in  Auetralift  which  may  belong  to 
the  same  geological  system  flfl  those  of  the  Maranoa  River, 
(^ueeiiHlfind.  ibe  fact  may  be  mentioned  that  ibe  rock  from  Fanny 
Bay,  Port  Darwiu,  is  considered  to  be  rery  probably  of  Upper 
Cr»iaceou-i  (IVsert  Sandstone)  age,  and  Dr.  Hinde,  in  describing 
it,  sayi : — "  The  i\>ck  in  quastiou  ia  of  a  dull  white  or  yellowiah- 
whito  tint,  in  [ilaces  stained  reddish  with  femiginons  material; 
it  Imh  an  earthy  aspect,  like  that  of  onr  Lower  White  Chalk, 
lluMgh  it  can  he  scratched  by  the  thumb-nail."  XeniaoD- Woods, 
io  h»  "  Report  on  the  Geol<^  and  Mineratog)-  of  the  Northern 
Territory,"  described  the  clifis  as  being  capped  by  beds  of  compact 
«r)iite  or  yello wish- white  rock,  for  the  most  part  □ 
Hind'-,  til  speaking  of  the  nimle  of  occurrence  ,if  th 
■'  Mr.  Ba&oett-Smith  «tat«s  that  the  white  radiolar 
.i  very  piMniinent  feniun'  in  the  sleep  cliffs,  from  i 
heii;!it.  which  Unler  tlic  horlwur  of  Port  Darwir 
evpO"-.l  for  many  miles  on  ilie  Fannv  Bav  siiie  of  t 
aiiii  oMenils  ciintiniiously  fmm  jHiinl  lo  point  « 
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and  quartz,  on  which  discordantly  rests  a  narrow  band  of  soft 
ochre-like  clay,  followed  above  by  the  white  radiolarian  rock, 
which  varies  in  places  from  10  to  30  feet  in  thickness.  It  is 
covered  by  a  layer  of  ironstone  conglomerate,  of  a  few  feet  in 
thickness,  which  caps  the  cliff.  The  white  rock  appears  to  be 
nearly  horizontal;  it  contains,  more  particularly  in  the  upper 
portion,  numerous  nodules,  varying  in  size  from  that  of  a  walnut 
to  that  of  a  cocoanut.  In  weathering  it  becomes  soft  and  shows 
a  great  variety  of  tints,  from  pure  white  to  deep  red.  No  fossils 
can  be  found  in  it.  It  is  used  extensively  for  building  purposes, 
and  it  is  eaten  by  the  natives,  probably  on  account  of  its  purgative 
properties.  Mr.  Bassett-Smith  further  states  that  the  white 
radiolarian  rock  is  unaffected  by  heated  hydrochloric  or  nitric 
acid,  and  it  is  the  same  as  that  designated  *  magnesite '  in  Tenison- 
Wood's  report.  It  thus  seems  probable  that  this  material,  so 
widely  distributed  in  the  northern  area  of  Australia,  and  reaching 
in  places  a  thickness  of  130  feet,  may  prove  to  be,  as  already 
suggested,  a  deep-sea  deposit  of  radiolarian  origin.'' 

The  forms  described  belong  to  the  suborders  Prunoidea,  Dis- 
coidea,  and  Cyrtoidea,  and  comprise  the  following  genera  and 
species : — 

Pru  noi  dk  a — Cenellipsis . 
DiscoiDBA  — Astrophacus,  spp.  a.  d:  h. 

Lithocyclia  exilis, 
Ainphihrachium  a'assum, 

,,  truncatum, 

fragile. 
sp. 
Spongodiscus  expansus, 
„  spp. 

Spongolena  symmetrica. 
C YRTOI DE A  —  Dictyomitra  australis. 

,,  triangularis. 

Lithocampe  fusiformis. 
Stichocapsa  pinguis. 
„  chrysalis. 
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One  noteworthy  fact  about  these  Port  Durwin  radiolaria  ia 
that  no  spine  bearing  forms  are  presened,  a  fact  that  nppareotly 
ia  lo  be  noticed  in  the  case  of  the  Maranoa  r^pecimens  also, 

(c)  Inftmoria. — As  far  as  we  are  aware  fa'wil  Infusoria  have 
not  l)eeu  recorded  previously  from  Australia. 

Dr.  Riisi  {op.  eit.),  as  already  stated,  has  reoordetl  iheir  occur- 
rence in  the  Jui'assic  rocks  of  Ilsede  in  Hanover. 

ii. — -Mode  op  Occuhrrnce. 

In  the  months  of  October  and  November  of  the  year  IBtiS  Mr. 
(now  Dr.)  R.  L.  Jack  made  a  journey  through  the  southern  part 
of  the  western  interior  in  company  with  Mr.  J.  B.  HenderBon, 
the  Hydraulic  Engineer,  with  the  object  of  fixing  a.  site  to  bore  for 
nrtesiati  water. 

In  the  Maranoa  River,  about  half-a-mile  north  of  Mitchell, 
Dr.  Jack  found  bands  of  a  dark-coloured  limestone  in  blue  shales. 
This  lime.stone  occurs  in  the  Rolling  Downs  Beds  not  far  from 
their  base. 

In  the  "  Geology  and  Palieoniologj  of  Queensland."  by  Jack 
and  Etberidge,  Dr.  Jack  describes  these  rocks  briefly  as  follows: — 
'■On  the  Maranoa  River,  about  half-a-mile  north  of  the  railway, 
are  hlue  shales  with  bands  of  limestone  nodules.  The  shales  and 
limestones  at  the  lowest  point  down  the  liver  dip  up  the  river  at 
al>out  15  deg.  The  remainder  of  the  section  dips,  if  anything, 
up  the  river,  but  is  practically  horizontal.  From  the  limestone 
nodules  I  obtained  numerous  fossils,  among  which  my  colleague 


recognised  the  Peleiypo<U,  of  which 
<|uent  page  "  {p.  40i). 

The  fossils  are  as  follows  :— 

Pelbcypoda  —  Maccoj/eltn  Uarklyi,  Mooi-e. 

Pfendnvicnin  aiwma/n,  Mooi'e. 
Co-bieella  (1)  m fi mno« im, Etli.  til. 
dlycimtris  Talei,  Eth.  til. 
„  nigota,  Moore, 
GiMtrochieiin  anslrafis,  Eth.  til. 
HAsrEiiopoiiA  —jValica  rnriahilia,  Moiiiv. 
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Mr.  R.  Etheridge,  junr.,  adds  a  footnote  to  the  effect  that  in  a 
collection  from  the  Lake  Eyre  Basin,  submitted  to  him  by  Prof. 
R.  Tate,  an  exactly  similar  matrix  and  mode  of  preservation  of 
the  fossils  exists. 

A  sketch  section  is  attached  showing  the  position  of  the  lime- 
stone (Plate  xvii.). 

iii. — Description  op  the  Forms  figured. 

In  a  preliminary  note  like  the  present  we  have  selected  for 
figuring  two  forms  which  we  believe  to  be  Diatoms,  one  example 
of  the  Radiolaria,  and  one  which  we  believe  to  be  an  Infusorian 
type,  allied  to,  if  not  identical  with,  Tintinnus. 

Nearly  all  the  micro-organisms  are  preserved  in  the  form  of  jet 
black  material,  with  the  exception  of  the  Diatom  (PL  xviii.,  fig.  2). 
The  latter  is  most  frequently  represented  by  a  cast  in  clear  calcite, 
but  in  several  cases  a  black  network  can  be  seen  enveloping  the 
calcite. 

As  regards  their  mineral  constitution,  on  treatment  in  dilute 
acetic  acid  it  is  found  that  the  greater  part  of  the  netted  forms 
disappear  completely.  Those  which  are  left  intact  are  mostly 
Cosciiiodiscus,  or  some  allied  type  of  Diatom.  So  far  as  our 
experiments  went,  no  Radiolarian  shells  were  noticed  among  the 
residues  after  treatment  with  acetic  acid,  which  suggests  either 
that  the  skeletons  visible  in  the  thin  sections  of  the  Maranoa 
limestones  have  been  replaced  by  calcite,  or  that  the  skeleton  was 
originally  acanthinous.  The  fact  that  most  of  the  black  nets 
disappear  after  treatment  with  acetic  acid,  considered  in  con- 
Junction  with  their  shape  and  size,  suggests  that  they  are 
Infusorian  loricae,  and  that  these  organisms  outnumbered  the 
Diatoms  and  Radiolaria  in  the  Maranoa  limestones. 

(a)  Diatoms. — The  form  referred  by  us  to  the  genus  Coscino- 
discus  (PI.  xviii.,  fig.  1.)  is  disc-shaped  and  circular  in  outline. 

Its  diameter  is  0*095rani.,and  the  diameter  of  the  meshes  varies 
from  0001 25  mm.  to  0001 7  mm.  The  disc  is  slightly  convex, 
the  amount  of  departure  from  a  plane  surface  at  the  centre  of 
the  disc  being  about  from  0*0004  to  0'0005  mm.     The  openings 
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in  the  mesh-work  ap^rear  to  be  Rub-heiagonal,  and  the  width  of 
thp  dark  bai-s  of  the  meith-work  is  only  a  little  less  than  the 
diiimeter  of  the  openings,  viz.,  about  0001  mm. 

There  are  from  33  to  34  mesbeM  to  the  full  diameter  of  tlie 


In  the  figure  the  frustule  is  magnified  (  x  350  diameters). 

Diatom  genus  (1).— The  sections  of  whicli  a  photograph  and 
drawing  are  shown  on  PI.  xviii.,  fig.  2,  and  PI.  xi)[.,Bg.  1,  were 
originally  mistaken  hy  us  for  a  naviculoid  t}T>e  of  diatom :  we  were 
inclined  at  first  to  refer  it  to  'Jfiisteliia,  tlien  to  Ainphora.  Later  il 
wfts  noticed  that  in  some  of  tbe  sections  n  distinct  delicate  hexago- 
nal mesh-work  was  visible  on  one  or  both  sides.  The  meah-work 
appears  tol»e  more  distinetty  hexagonal  than  that  of  CoKiuodinciui, 
and  the  bare  of  the  network  seem  to  Iw  of  nlxjut  the  same  diamet«r 
as  those  of  the  latter  type.  The  diameter  of  the  openings  in  the 
mesh-work  varies  from  about  0-003  to  0*0036  mm.  ;  and  the 
diameter  of  the  Iwrs  of  the  meah-work  is  about  O'OOl  mm.  The 
girdle  (t)  view  of  this  form  allows  that  the  hexagonal  netting 
eictends  completely  across  the  ends,  imt  it  would  appear  that  the 
mesh  work  on  tlie  girdle  (t)  is  rather  smaller  than  that  on  the 
valve  surfaces  Hitherto,  however,  we  Iw.vp  been  unable  to 
obtain  accunite  raeasui-cmputs  of  their  size,  neither  have  we  lieen 
able  to  HsterUiin  whether  there  is  iiny  trace  of  overlapping  laminfe 
in  what  we  take  for  the  girfUe  zone.  \Vc  believe  that  the  sections 
iliuntrated  on  PI  xviii.,  fig.  3,  and  PI.  xix.,  fig.  I,  are  radial  sections 
through  a  biconvex  form  l>ecoming  slightly  biconcave  towards  the 
edges.  The  girdle  (?)  is  a  comparatively  wide  median  zone  measur- 
ing about  001  mm,  in  insi.le  .liaineter,  and  O'OI  75  mm.  in  outside 


diameter.  A  fact  opposed  to  the  view  that  the  e 
figured  represent  radial  sections  cut  through  the  , 
many  oE  the  sections  ime  end  appears  to  l>e  wider 

In  such  cases,  however,  it  is  doubtful  whether 
mpletely  preserved  so  as  to  show  the  cumplet 
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Uieanefore,  nearly  twice  that  of  the  Coscinodxscus  figured  by  uii. 
The  greatest  transverse  outside  diameter,  measured  at  right 
angles  to  the  long  axis  of  the  figure  of  the  form  shown  on  PI.  xix., 
fig  1,  is  0*025  mm.,  and  the  greatest  internal  measurement,  in 
the  same  direction,  is  about  O'OIS  mm.  There  seems  to  be  a 
distinct  wall  present  inside  the  hexagonal  network.  This  wall  is 
about  0-003  mm.  thick,  and  at  first  sight  appears  to  be  perforated, 
but  it  is  doubtful  whether  it  really  is  so.  The  thickness  of  the 
wall  at  the  ends  (the  girdle  [?])  is  about  0001 6  mm. 

As  regards  the  mineral  constitution  of  the  comparatively  thick 
wall,  it  is  seen  to  be  chiefly  calcite,  when  examined  in  polarised 
Ught.  • 

That  the  sections  figured  are  diagonals  of  discs  cut  approxi- 
mately at  right  angles  to  the  valve  surfaces  of  the  disc,  is 
rendered  probable  by  the  occasional  occurrence  of  associated  circu- 
lar forms,  which,  in  one  case  at  least,  agree  in  measurement  exactly 
with  the  form  figured  (PI.  xviii.,  tig.  1).  These  circular  forms  also 
exhibit  in  some  cases  a  hexagonal  mesh-work.  Blackish  opaque 
spherical  bodies  are  visible  in  most  of  the  specimens  of  this  type  of 
Diatom  (?).  Some  of  these  are  figured  on  PI.  xix.,  fig.  1.  They 
vary  in  diameter  from  about  0  005  to  0*01  mm. 

(6)  Rndiolaria. — Complete  shells  are  rare,  but  fragments  of 
radiolarian  skeletons  are  plentiful.  One  of  the  most  complete 
forms  observed  is  figured  by  us  on  PI.  xviii.,  fig.  3,  and  Pi.  xix., 
fig.  3.  It  consists  of  three  concentric  shells,  united  by  radiating 
cross-bars. 

The  extreme  diameter  of  the  cortical  shell  (outside  measurement) 
is  0*11  mm.  The  extreme  diameter  of  the  middle  shell  (outer 
medullary  test  [?])  is  0  045  mm.,  and  that  of  the  inner  medullary 
shell  0*0*225  mm.  This  genus  agrees  fairly  well  in  shape  and  size 
with  the  form  figured  by  Dr.  Hinde  (op.  cit.)  from  Port  Darwin 
as  Astrophacus. 

(c)  Infusoria — Tintinnus  sp. — The  form  figured  belongs  to  a 
type  which  is  very  abundant  and  characteristic  in  this  rock.  It 
resembles  a  syringe  in  shape.  The  lorica  is  formed  of  a  delicate 
black  hexagonal  mesh-work.     Its  greatest  length,  as  preserved, 
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U  0  0S35  mm  ,  Aad  tbe  width  0  007  mm.  The  diameMr  of  the 
meshen  is  about  O-00ir>  mm. 

Thli  form  resembles  that  figured  by  Rilnt  in  "Palaeonto- 
gmphicA,"188o  |  Vol.  xxxi.,  PI.  x]iv.  (xix.),  fig.  l)from  the  Jurassic 
cuprolit«H  of  nsede  in  Hanover,  and  the  recent  form  figured  hj 
Saville  Kent  in  his  Manual  of  the  Infusoria  (18S0-1882,  Vol.  iii., 
PI.  xxxt.,  tigs.  18-19).  This  form  is  Tintianat  lienlieulatut,  Ehr. 
Saville  Kent  stfttcs  {of.  rit..  Vol.  ii .  p.  607)  that  this  form  is  salt 
water  in  its  habit,  and  that  it  is  found  in  the  Baltic  8ea  and  on 
tJie  Norwegian  uoast,  and  that  its  distribution  would  appear  to  be 
gnneral  and  abundant  throughout  the  wen»  of  Nortliem  Europe. 
Kent,  however,  describes  its  loricaa.s  having  its  "surface  regularly 
dMgreen«()  -mlh  minute  hexagonal  facets,"  whereas  in  tbe  Queena- 
laikd  Lower  CretaceouN  form  the  loriea consists  of  open  bexagoniJ 
tpeshwork,  i-ewjnliling  in  this  respect  the  form  figured  by  Rust. 

A  gi«at  variety  of  lorine  of  infusoria  are  visible  in  this  lime- 
stone, but  for  the  present  we  defer  figuring  them  uoCil  raoT«  ni 
the  material  is  avulable- 

\Ve  liog  to  gratefully  acknowledge  the  very  valuable  help  that 
has  been  given  us  by  Mr.  L.  C.  Green  of  the  Geol<^cal  Survey 
of  Iju.-.'ii-.liui.l,  wlu.  hits  l*,;toKed  niui-li  time  and  care  in  obtain- 
ini;  tor  us  inioriipholoirraphs  of  ihe  organisms  figured  in  the  plates. 

We  iiNo  .l,.-iiv  t-  thank  Mr.  T.  StwI.  F.US..  for  his  kind  loan 
t,.  u-  -.1  A.!,.lf  S.Oiiiiidt-;  -.Vilas  a,T  Difttomaceen-Kunde,"  and 
other  "orli-  ri'i;iiiii:;  to  niatoins,  :nul  would  evpress  our  obliga- 
tion- 1..  Mr.  .1    P.  Hill.  B  .-^uv.  tor  his  l,v»n  to  us  of  hi^  collection 
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Plate  xviii. 

Fig.  1. — CoscinodUcns  sp.     Lower  Cretaoeous  (Boiling  Downs)  Fonnation; 

Maranoa  Biver,  Queensland  ( x  350).  Photo  by  L.  C.  Qreen. 
Fig.  2. — Diatom^  genus  (?).    Lower  Cretaceous  (Boiling  Downs)  Fonnation; 

Maranoa  Biver,  Queensland  (  x  350).  Photo  by  L.  C.  Green. 
Fig.  3. — Badiolarian  shell  consisting  of  three  concentric  shells,  perhaps 

Aitrophaeus,  from  Lower  Cretaoeous  (Boiling  Downs)  Formation; 

Maranoa  River,  Queensland  ( x  350).     Photo  by  L.  C.  Green. 

Plate  xix. 

Fig.  1. — Diatom,  genus  (?).     Similar  to  above  (  x  350). 

Fig.  2. — Tintinnui  sp.,  from  Lower  Cretaoeous  (Rolling  Downs)  Formation; 

Maranoa  River,  Queensland  ( x  900). 
Fig.  3.— Drawing  of  Radiolarian  shell  (PI.  xviii.,  fig.  8),  showing  details  of 

structure. 
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Mr.  A.  A.  Httinilton  exhibited  a  aeries  of  botoniaal  speciroens 
nf  intpnuit,  including: — 

Dodonma  pinnaUt,  Hra. — Hawkesbury  Riier  (W.  Forsyth  and 
A.  A,  Hamilton;  4th  July,  1S97).  Both  the  Flora  AustraliensM 
ftiid  the  ilondbook  of  the  Flo™  of  N.S.  Wales  describe  the  male 
plant  only,  nifniiuniiig  th&t  the  female  plant  with  capsules  had 
not  bwn  wicn.  WooIIh  also,  in  his  "  Contributions  to  the  Flora 
of  Aunlralia  "  (p,  133),  meotiona  that  he  had  once  collect^  a 
piiioate  variety  of  Dodojuea  near  Hunter's  Hill,  which  he  was 
inelinml  tii  regard  i%n  one  of  the  pinuati)  series  of  the  genus;  but 
a#  ho  ha<l  nnver  l>een  able  to  Rnd  another  aimiJar  shrub  Rub«e- 
quon  tly.  he  was  satisfied  with  Baron  von  Mueller's  reference  thereof 
to  O.  visoota.  Specimens  of  the  female  plant  with  capsules 
from  th«  Hawkesbury  are  also  in  the  Botanical  Gardens  Her- 
barium (Mr,  J.  U  Boorman;  No*einber,  I897)aml  Erskine Creek, 
Nepcnn  Hiver  (Mr.  J.  H.  Maiden;  September.  1888). 

/»a..i<-i(m  i^epliim,  Trin.— Centennial  Part  (May  19th.  19*11; 
.\.   A,  llamiilon).      This  ^-tftss  i>  iv.onled  id  thf  Floi^  Auslralien- 


sis  fro.1,  \\n 

t  .Tm-ksod  i»ul  Hiolimoiid  (.W""'!''*-      B^-ntbam  -^laies 

lluit  hi'  hml 

lu't  stvti  ibi'  s[vvimeii  from  Port  Jai-k-iiii   iVrwanled 

bv  Trinius  t 

o  l.iii.il.'y.      A  sfx'i'imi'n  in  llie   XiHitnial    H^^rbariuiu 

i..'  irvm  UicI 

Liiiond  (Coll.  W.-jlNk     Thei«  :ir».>  s.'veral  j'iiti-hes  oi 

I  hi*  gi-Hss  i> 

n  the  m.irjrin  of  one  of  thi'  pinids  in  tin'  Ci'iiionnial 

l\«-k. 

Cy;"'-!'-'  f' 

■t'W'hy-fi.-.  U  Br  —Lily  Vale  ^  May  -.'(th.  I  ^.■^:  A-  A. 

H»n.iIi,>iO. 

Kev^>r^^<^i  in  the   FK-ra   Australienji*   l"r\Hu   "^.le^ns- 

land,  somh 

lo  Nfw..-.v-.tio:    .v:!evt,\i   .*:   the  ii::er  jv.v.-*-   bv   IV 

l*-i,-hb.-.nii; 

^i,d   ill   the   H.-.r-,iiv..k  ,-i  :he  Flora  .-i   S<    \\^r^ 

Huiuer  Uiv, 

IT  to  <,»urt->c-:.ui.i 

.,iv*-'^.    \V;-.:,i  - K,.v*r^-.  l-jy     A     A    Hv 


N0TB8    AND   EXHIBITS.  311 

Mr.  Harper  exhibited  "  onvars  "  or  thumb-guards  from  Male- 
kula,  the  modification  in  use  in  Efate,  and  examples  of  the  plaited 
arm-guards — sometimes  erroneously  termed  armlets — of  New 
Guinea,  together  with  specimens  of  the  bows  and  arrows  used  in 
conjunction  therewith.  Also  deformed  Malekulan  crania  to 
illustrate  photographs  sent  to  him  by  Mr.  R.  Parkinson,  of  New 
Britain,  who  had  recently  found  amongst  the  inhabitants  of  South 
Cape,  New  Britain,  exactly  the  same  deformation  as  that  practised 
by  the  people  of  South  Malekula  and  the  Maskelyne  Islets. 

Professor  David  exhibited  rock  specimens,  and  sections  under 
the  microscope  to  illustrate  the  occurrence  of  minute  organisms 
in  certain  beds  of  the  Rolling  Downs  Formation. 

Mr.  Froggatt  exhibited  a  fine  collection  of  Australian  Psyllids 
in  illustration  of  his  paper. 


■WIBDITESDAY.  JULY  Slsr.  1901. 


The  Ordinary  Monthly  Meeting  of  the  Swiety  *»tt  hdd  in 
Itiu  Linnean  Hall,  Ithaca  Rood,  Elizabeth  fiaj,  on  Wednealn 
evening.  July  Slst,  1901. 

Mr  J.  H.  Maidiin,  F.L.S.,  i!c„  President,  in  lite  CUir. 
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One  Separate  [from  the  Agricultural  Gazette  of  N.S.W.  for 
1901,  being  Miscellaneous  Publication,  No.  475).  By  C.  A. 
Benbow.     From  the  AtUhor, 

Royal  Anthropological  Society  of  Australasia,  Sydney — Science 
of  Man.  Vol.  iv.  n.s.  Nos.  5-6  (June-July,  1901).  From  the 
Society. 

Royal  Society  of  New  South  Wales,  Sydney  — Abstract  of 
Proceedings,  July  3rd,  1901.     From  the  Society. 

University  of  Sydney — Calendar  for  the  Year  1901.  From 
the  Senate. 

Australasian  Journal  of  Pharmacy,  Melbourne.  VoLxvi.  No. 
187  and  Supplement  (July,  1901).     From  the  Editor. 

Field  Naturalists'  Club  of  Victoria,  Melbourne — Victorian 
Naturalist.     Vol.  xviii.    No.  3  (July,  1901).     From  the  Club, 

One  Separate  (from  the  Victorian  Naturalist.  Vol.  xvii. 
No.  10;  Feb.,  1901).  By  D.  Mc Alpine,  Government  Vegetable 
Pathologist.     From  the  Author. 

Cleological  Survey  of  Western  Australia,  Perth — Mining  Map 
of  the  Boulder  Belt,  East  Coolgardie  (two  sheets;  1900).  From 
the  Government  Geologist. 

Department  of  Mines,  Hobart  —Government  Geologist's  Report 
on  the  Mining  Districts  of  the  Scamander  River  and  St.  Helen's 
(1901).     From  the  Secretary  for  Mines. 

Manchester  Literary  and  Philosophical  Society — Memoirs  and 
Proceedings.     Vol.  xlv.    Part  ii.  (1900-01).     From  the  Society. 

One  Separate:  Appendix  to  ** Great  and  Small  Game  of  Africa  " 
(Description  of  Ward's  Reedbuck,  Cervicapra  redunca  tvardi). 
By  H.  A .  Bryden.  From  the  Publishers,  Messrs.  Boudand  Ward, 
Ltd. 

Royal  Microscopical  Society,  London — Journal,  1901.  Part  3. 
From  the  Society. 
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Bo7«l  Sodetr  of  Loodon— Pwcwidiiiy.  TaL  UtuL  Noa.  4*5- 
446  ( MftTJnne,  1901 }.     /Vvm  l&t  ^eid^. 

Zot^ogickl  Sodietj  of  LcnmIod— Abstnet  of  PraeMdin^  Majt 
3lu.  Jniw  4Ui  kod  tdtfa,  1901  :  Proaenfinss  1900.  Fvtiv. 
(AprU.  1901):  TrannctHMK.  VoL  xt.  ParU  6-7<Apn).190U 
Frnrn  tkf  Society. 

Ani«rican  AcMlem;  of  ArU  Kod  SciMion,  Boston — FraoecdtngK. 
TuLKxiti.    Nos.  9  15  (October,  ISOOJaDiuuy,  1901).     From  tk» 

Aioericui  Mtueam  of  Natunl  History,  New  York — ^BoIIetui. 
rol.  xiT.     Artidea  xL-uL,  ppL  149-197  <Jane,  1901).     AtMu  UU 

Aiaerioui  PhiloaophicAl  Society,  Philad«lphi« — Proceediaga. 
VqI-xxxIi.   N»164(Octob(ir-De«ember,  190U;.    Prt>»  the  SoeiHj/. 

Museam  of  Companitire  Zoology,  Hsrrard  College,  C^infandga, 
Mass.— 3alletin.  VoL  xxsviiL  Qeologinl  Series.  VoL  t.  No.  4 
(May,  1901 1,     From  Profaaor  A.  Agimiz. 

Nova  Scotiao  Institute  of  N»taral  Science,  Halifax — Proceed- 
ings and  Transactions.     Vol.  x.    Part  2(1899-1900K     From  the 


,  Washington — Annual  Report  of  the 
Board  of  Regents  for  Year  ending  June  30th,  1S98.     From  C/ie 

U.fj.  Uirpiirtmcnt  of  Agriculture,  Washington — Yearl)Ook  for 
1900;  DU-iAon  of  Botany.  Bulletin,  No.  25(190!).  From  the 
.iferttai-y  /of  Ayrie'ihurt. 

Indian  -Muwum,  Ci*loutta  —  Descriptive  Ciitaiogue  of  the 
Indian  Deep-Sea  Crustacea  Decapoda,  Macrura  and  Anomala  in 
the  Museum  (1901);  Zoological  Gleanings  from  the  Royal  Indian 
Marine  Survey  .Ship  "Investigator"  (1901).  By  A.  W.  Alcock, 
M.B.,  C.M.Z.S.      From  thx  TrmUei. 

Perak    Government  Gazette,    Taiping.       Vol.  xiv.      No.s.  IS- 20 
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South  African  Philofiophioal  Society,  Cape  Town — ^TiBn8action& 
Vol.  xii.,  pp.  1-563  (1901).     From  the  Society. 

a 

Zoologischer  Anzei^r,  Leipzig.  zxiy.  Band.  Nob.  644-646 
(May-June,  1901).     From  the  Editor. 

Entomologischer  Verein  zu  Berlin — Berliner  Entomologische 
Zeitschrif t     xlvL  Band.    1  Heft  ( 1 901  \     From  the  Society. 

Naturwissenschaftlicher  Verein  fiir  Steiermark  in  Gras — 
Mittheilungen.     Jahrgang  1900.     From  the  Society. 

Societe  Geologique  de  Belgique  —  Annales.  TomexxTiiL  2* 
Livraison  (Mai,  1901).     From  the  Society. 

Societe  Royale  de  G^^ographie  d' An  vers  ^Bulletin.  Tome  xxt. 
2*  La vraison  (1901).     From  the  Society. 

Acad^mie  Iinp§rialedes  Sciences  de  St.  P6tersbourg — M^moires 
viiir  Serie.    Vol.  x.    Nos.  3,  5-6  (1990).     From  the  Academy. 

Russisch-Kaiserliche  Mineralogische  Gesellschaft  zu  St.  Peters- 
burg— Verhandlungen.  Zweite  Serie.  xxxviii.  Band.  ,ii.  lael 
(1900).     From  the  Society. 

Societe  des  Naturaliotes  de  la  Nouvelle-Kussie,  Odessa — 
Memoires.    Tomexxiii.  Parts  i.-ii.  (1899-1990).    From  t/ie  Society. 

Societe  des  Naturalistes  de  Kiew  —  Memoires.  Tome  xvL 
Livraison  2  (1900).     From  the  Society. 

Soci^t^  Imp^riale  des  Naturalistes  de  Moscou — Bulletin. 
Ann^  1899.    No.  4;  Ann^  1900.    No.  3.     From  the  Society. 

Society  Royale  des  Sciences,  Upsal — Nova  Acta.  Ser.  iiL 
Vol.  xix.  (1901).     From  the  Society. 

Academic  Royale  des  Sciences  et  des  Lettres  de  Danemark, 
Oopenhague  — Oversigt,  1901.    Nos.  2-3.-    From  the  AccLdemy. 

Nederlandsche  Dierkundige  Vereeniging,  Holder — Tijdschrift. 
2^  Serie.  Deel.  vii.  Afl.  1  (1901);  Aanwinsten  van  de  Bibliotheek» 
1  Januari-31  December,  1900.     From  the  Society. 
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NOTES    ON    THE    BOTANY    OF    THE    INTERIOR   OF 

NEW    SOUTH    WALES. 

By  R.  H.  Cambagb. 

(Plates  xx.-xxi.) 

Part  IV. — From  Mount  Hops  to  Parkbs. 

The  road  taken  from  Mount  Hope  to  Condobolin  was  across 
Wirchilleba,  Eremeran,  and  part  of  Melrose  Stations,  keeping 
back  from  the  Lachlan  River  all  the  way. 

In  passing  between  Mount  Allen  and  Double  Peak,  which  are 
two  hills  situated  about  four  miles  apart,  it  was  noticed  that  on 
the  former  there  was  a  considerable  quantity  of  Casuarina 
guadrivalvis  (She  Oak),  but  not  a  single  tree  of  it  was  found  on 
the  latter.  Sterculia  diversifolia  (Currajong)  was  also  much 
more  plentiful  on  the  former  than  on  the  latter.  On  the  other 
hand,  Acacia  doratoxylon  (Currawong)  was  found  covering  the 
heights  of  Double  Peak,  its  straight  stems  standing  out  against 
the  sky-line  along  the  top  of  the  ridge  giving  it  the  well  known 
hog's-neck  appearance;  while  on  Mount  Allen  the  species  does 
not  appear  to  be  represented  at  all.  The  formation  of  Mount 
Allen  is  igneous,  apparently  porphyry,  while  that  of  Double 
Peak,  also  known  as  Dromedary,  is  Silurian  slate,  with  a  few 
belts  of  porphyry. 

Various  trees  and  shrubs  noticed  between  Double  Peak  and 
Wirchilleba  Homestead  were : — Callitris  robusta  (White  or 
Cypress  Pine),  Heterodendron  olecsfolium  (Rosewood),  Fusanus 
acuminatus  (Quandong),  Hakea  leucoptera  (Needlewood),  Bertya 
Cunninghamii  (Broom    Bush),    Bossicea    sp.,   Triodia    irritans 
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(Mpinifex).  growing  io  the  Mallee  scrub,  Mgoporum  deterii  (Dog' 
wood).  Callilrit  rtrmcoxa  (Spreading  Pine),  Apophgltum  amanta- 
Imm  (Current  ur  Warrior  Bush),  Dodomva  ri»eota,  var.  allimuat* 
(Uopbuah),  Capparit  MitcMiUViM  OriuigB),  Cottia eremophila, 
£rrm4>piiU  iMyifolt/i  (Emu  Ba»h),E.  Mitchelli  (RvdtitA),  Oetjer* 
fmrcijiora  (Wilg*).  and  the  lar^e  climber,  Lgon^ia  eveaJj/ptifoUa. 

In  oDe  piAce  tbe  Cypress  Pine  was  found  forming  a  dense  almost 
itupeuetrafale  scrub  extending  aloug  tlie  road  for  3  ur  4  miles. 

Ttit>  AcaciAH  nolioed  were:^^.  Itomalophi/Ua  (Yarran).  A. 
OmtaUi,  A.  ammra  (MdlgK^  A.  Jomloxglan,  A.  AojtrViV/ri  (some- 
tiiDeecaJW  Black  Wattle),  s.  £urkillii  (KMngaroo  Bash),  and 
A.  cfwvpd  {Silver  Wattl*-). 

The  Eucalvpti)  were  repivseuted  bj-  £.  populifoUa  (Bimhle  Box). 
£.  imlerlexla  (UulD  iir  Yellow  Box).  £.  eiriJU  ;Sarrow-L«il  or 
Wbipe<ttcfc  Malle«),  E.  <tU9*a,  and  E.  dmmata,  the  last  two 
fonniii^aMaUe«»cn)bfors»v«mlmi{e&  ]>•  ifaisMmbfLia/n-fArfa 
was  iKrtic^d  in  some  inHlancex  assuming  tbe  M«]le«  form,  havinj; 
•hart  u«tas  aod  «««-cnl  frooD  one  rout.  Uii  tUis  b  raliter  an 
mtU'ua}  feattir*'  with  this  »pevi<»-  thi  a  cr**k  near  ihp  Homestead 
i<  E.  rcttrala  (River  Red  Gum|. 

B#:we*>;i  Win.hillt!lvi;>ml  Etvuierati  Houie-neails  the  vegetation 
i.X'T:;:iiurT'  niuoh  ihe  -;uiie.  iis  will  be  -.tfii  by  the  names  of  the 
fi';;i'»:a;;;n'^andsliruiiv»liiih  wiTi"  jvi—^l.  there  lieing  Ca//iVW* 
r^-utr.:  !>.■  w„-r  •  rj'>-..f,:.  *  :ir-  .i.-r^..-M.  //dir.i  IrueopUra, 
J_i-._:  «i:'.';  -^  .1  ii>Bi.]>"i,»i.  llf'.!- wif  i.i ~:-'i  0.  t\f''o', •  I' m.  Ei-enoiiiila 
.V>roir;;..  K.  -V.  v'/'  '■■■■■■•  '■'•,  '  -■■  .■■■.J-"!-'.'-  ■■.  >rr'c«l,o  Jirerti/olia, 


M.*, 


.  PHtotpo) 

-^.,    (,Nai 


BT   B.    H.    CAMBA6K.  319 

New  bere  abo  is  C.  ^^i^Mst,  Baker  (Ball  Oak),  the  first 
BMt  with  in  eoMJng  fraai  Booi^e.  This  tree  has  an  extensive 
range,  and  is  rery  common  in  the  Forbes  to  Duhbo  districts. 
Althongh  it  does  not  ^ipear  to  grow  in  the  direct  line  between 
Boaike  and  EnabakMig,  jet  to  the  east  of  this  line  it  extends 
north  and  sonth,  covering  a  strip  ci  conntrr  at  least  100  miles 
widev  and  finallj  going  north-west  to  Barringan  (R.  T.  Baker)  on 
the  Qaeensland  border.  Its  easterly  coarse  is  sto{^)ed  as  soon  as 
the  ookl  highlands  are  approached,  it  being  a  distinctly  warm 
coantry  species.  The  most  eastern  points  are  reached  by  its 
creeping  ap  along  the  valleys  of  the  large  rivers.  Near  the 
Lachlan  there  are  a  few  trees  on  Neila  station,  six  miles  soath> 
east  of  Cowra.  Along  the  elevated  parts  of  the  Macquarie  it 
may  be  foond  in  limited  quantities  between  Hill  End  and 
Bathorst,  bat  its  highest  point  is  reached  above  the  latter  place, 
at  one  mile  east  of  O'Connell;  on  the  south  side,  and  close  to  the 
Yish  River,  there  are  about  a  dozen  stunted  trees  growing  on  a 
granite  bluff.  The  specimens  collected  had  only  fruit  in  a  very 
young  stage,  but  the  whole  of  the  evidence  available,  including 
bark  and  wood,  points  to  the  conclusion  that  they  have  been 
properly  identified.  The  land  around  is  occupied,  and  it  is  likely 
that  before  long  the  species  will  be  extinct  in  this  locality.  In 
no  other  place  have  I  found  it  growing  at  an  altitude  exceeding 
2,000  feet  above  sea  level,  and  seldom  above  1,500  feet.  The 
fact  of  these  trees  being  stunted  may  be  accounted  for  by  their 
being  in  a  climate  too  cold  for  them;  but  whether  they  are  the 
remnants  of  a  former  luxuriant  growth  in  this  locality  or  simply 
a  few  stragglers  outside  their  regular  limit,  are  questions  which 
cannot  \ye  answered  without  considerable  investigation  It  is 
fully  25  miles  down  the  river  from  O'Connell  before  any  other 
trees  of  Bull  Oak  are  found,  though  possibly  others  may  have 
existed  before  the  country  was  cleared. 

In  many  localities  C.  Liiehmanni  grows  near  C.  Camba^ei 
(Belah),  but  is  easily  distinguished  from  that  species  by  its  rougher 
bark,  thicker  branchlets,  smaller  fruits,  and  more  especially  its 
timber,  which  is  full  of  medullary  rays,  that  of  Belah  showing 


320 


'    THH    ISTKRIO 


'   NKW   SOUTM    1 


^LRS, 


pt'iictically  none.  In  old  ti'ees  of  Bull  Oak  the  ruugli  torky 
Imc'k  often  falls  off,  thux  giving  tlie  trunk  n  somewhnt  smoother 
!kp[iearance. 

In  coniparinf,'  the  figure  caused  by  the  medullary  rays  in  wood 
from  two  speeieH,  it  is  neMssaiy  that  the  trees  from  which  the 
specimens  are  taken  should  be  of  about  the  some  size,  or  the 
reaultJi  may  be  misleading.  Thus  a  large  tree  of  C.  Luehmanm 
will  show  broader  rays  than  a  small  tree  of  C.  quadrivalfit  and 

Ttie  fruits  of  Bull  Oak  may  generally  h>e  identified  by  their 
haring  both  ends  flat,  tlie  cone  itself  being  made  up  of  three  rings 
or  whorls  of  seeds.  It  usually  happens  that  in  the  flowering 
etage  some  of  the  ovules  ei^cape  twing  fertilised,  and  consequently 
do  not  grow,  the  result  being  that  the  rings  present  a  notched 
or  unfinished  appearance.  In  the  I^achlan  district  the  fruits 
mature  about  the  month  of  J&nuary. 

Recently  I  found  C.  Luektaanni  in  Victoria  and  South  Aus- 
tralia, though  previousl}'  it  had  not  been  recorded  outside  of  Kevr 
South  Wales.  The  circumstances  surrounding  this  discovery  are 
somewhat  unusual.  Arriving  at  Serviceton  at  11  p.m.,  and 
having  to  wait  four  hours  for  the  next  train,  I  decided  to  have  a 
look  at  the  Horn,  notwithstanding  the  luteness  of  the  hour  and  the 
absence  of  the  moon.  Aft«r  going  about  half  a  mile,  I  saw  the 
outline  of  a  tree  top  appearing  in  the  star-light.  While  standing 
under  it,  feeling  the  l>ark,  a  slight  breezf  suddenly  stirred  the 
foliage,  and  from  that  well  known  miirnmring  sound  came  the 
u-ssurance  that  the  tree  was  a  Casuiiriua.  Aft«r  searching  a  few 
more  trees,  mature  fruits  were  found,  which  proveij  the  species  to 
be  C.  Luehmaiiiti.  Kerviceton  is  in  Victoria,  close  to  the  South 
Australian  boundary,  but  subseijuently  I  found  that  the  species 
extends  alx)ut  12  miles  into  the  latter  State,  while  it  ii  within 
sight  of  the  railway  for  many  miles  in  Victoria,  near  Horsham, 
Alurtoa,  Lubeck,  itc. 

It  thus  extends,  somewhat  in  a  semicircle,  from  South  Aus- 
tralia, aero.ss  the  nortb-west  corner  of  Victoria,  right  through 
Uh  Wales,  and  possibly  a  ->hort  distance  into  Que 
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After  finding  the  Bull  Oak  at  Serviceton,  I  continued  my  search 
and  found  another  species,  specimens  of  which  were  handed  to 
Mr.  J,  G.  Luehraann,  F.L.S.,  Curator  of  the  National  Hebarium, 
Melbourne,  who  informed  me  that  this  second  tree  was  Eucalyptus 
odorata,  Behr.,  not  previously  (except  erroneously)  recorded  for 
Victoria.  The  species  which  had  been  incorrectly  identified  as 
E.  odorata  is  £.  Bosistoana,  F.v.M.  £,  odorata  would,  if  found 
in  New  South  Wales,  certainly  be  called  a  Box-tree,  as  it  looks 
like  a  stunted  form  of  E.  Woollsiana^  though  its  wood  appears 
slightly  browner.  It  is  plentiful  on  the  hills  near  Adelaide,  and 
is  known  as  Peppermint. 

On  returning  to  the  station,  a  railway  officer  informed  me  that 
there  were  only  two  kinds  of  trees  within  five  or  six  miles  of 
Serviceton,  viz.,  Bull  Oak  and  Box;  beyond  that  there  were  some 
Mallees.  From  this  it  will  be  seen  that  by  the  merest  accident 
I  had  found  both  the  local  species,  and  neither  had  been  recorded 
for  this  locality. 

The  Acacias  noticed  between  Wirchilleba  and  Eremeran  were: — 
A.  Oswaldiy  A.  homalophyllaf  A.  calamifolia^  A,  doratoxyloriy  A* 
aneura,  A.  colletioides,  A.  denlhata  (green  variety),  A,  decora,  and 
A.  excel 8a. 

Acacia  calamifolia,  A.  aneura,  A.  exceha,  and  A.  colletioides 
were  not  seen  east  of  Eremeran,  so  that  probably  this  is  about 
their  eastern  limit  between  the  Bogan  and  Lachlan. 

For  about  50  miles  A.  aneura  (Mulga)  has  not  been  plentiful, 
occurring  only  in  patches  and  becoming  less,  thereby  indicating 
that  the  species  has  been  spreading  south-easterly  from  its  strong- 
hold in  the  north-west.  Its  distribution,  however,  is  probably 
nearly  over,  as,  being  such  an  excellent  fodder  tree  for  sheep,  the 
young  plants  are  eaten  off  at  an  early  stage.  In  the  absence  of 
other  timber,  Mulga  is  now  one  of  the  principal  trees  burnt  for 
charcoal  near  Cobar. 

Acacia  exceha  was  represented  by  a  cluster  of  six  trees  on  the 
south  side  of  the  road,  opposite  a  dam  near  the  western  boundary  of 
Eremeran  Holding.  The  leaves  were  narrower  than  usual.  A 
station-hand  stated  that  he  knew  of  no  other  such  trees,  and  that 
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they  had  no  local  name.  In  the  northern  diatriclstheyare  known 
as  IronwocMJ,  but  near  here  that  name  appears  to  Ije  applied  Ui 
large  trees  of  Ileterodendron  oieie/o/ium.  Eremeran  is  probably 
the  most  easterly  locality  for  A.  e-rcelna  south  of  the  Bogan. 

The  Eucalypti  noticed  wei'e: — B.  populifolia,  E.  ciridU,  E. 
rwirito  (on  creeks),  .ff.  tereticorniii,  var.  denlbita  (Gum),  E.  ititer- 
tfxla.  and  near  Eremeran,  E.  Woollaiana  (Box). 

On  WiruhiHoba  E.  inlertej-ln  appears  to  be  known  chiefly  oh 
Yellow  Box  and  Gum,  and  on  Eremeran  &»  Red  ISox. 

Between  Eremeran  and  Mount  Tinda,  vift  Vermont  Hill,  there 
are  Caiuariiia  Luehmamii,  C.  Cambag^i,  Eremophila  Milch^li,  E. 
Io>i)7t/o^*a,  HcUroden'iron  oleirfoHjtm,  SUrcvUa  riivergi/ulia.  AjKh 
phylum  anofnwlitm,  Hakea  UucopUra,  Myoporum  de»erti,  Callitri* 
rabwsla,  PUtogporum  phiityTtEoideii,  TeoipUtania  ap.,  (without 
flowers),  Gaijera  parviflora,  Dodotuxa  sp.,  Fii»anu»  atMininalut, 
Burtya  Ounninghamii,  TecoTna  amtralU,  Cassia  eremophila,  and 
Canlhium  oUi/olitim. 

Atthouf;h  this  last- mentioned  species  has  a  fairly  wide  distri- 
bution, it  does  not  appear  to  grow  in  great  quantities  anywhere, 
but  is  found  at  intervals  in  small  patches,  and  is  one  of  the  plants 
known  as  Lemon  Bush. 

The  Acacias  noticed  hereabouts  werei^vl.  decora,  A.  deaihata 
(green  variety).  A,  Omwaldi,  A.  hnkcolilfn,  A.  Bnrkiuii,  and  A. 
kotnalophtjlln. 

A.  R-irkinii  was  found  a  little  west  of  where  the  Eremeran 
road  meets  the  main  niad  (lum  Nymagee  to  Condoljolin,  or  close 
to  Vermont  Hill  Tt  was  not  seen  afterwartJs,  so  that  this  is 
probably  about  its  eastern  limit,  at  least  south  of  the  Bogan. 
Until  mentioned  in  Part  i.  of  these  Notes  this  species  was  not 
previously  recoitied  for  New  South  Wales.  Subsequent  papers 
show  its  extension  from  al>out  -10  miles  north  of  Coliar  to  about 
50  miles  north-west  <.f  Coiidobolin.  In  the  Nymagee  district  it 
is  sometimes  known  us  Kangaroo  Bush,  and  Cherrypickera  was 
given   me  as  an  abnriginiil   name,   but    I   had   no  opportunity  of 
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The  Eucalypts  between  Eremeran  and  Mount  Tinda  are : — JT. 
tereiicomis,  var.  iiealbata  (on  granite),  E,  ftopnli/oiia^  JS*.  if»Mr- 
texta^  E,  WoolUiana^  E.  rostrata  (on  creeks  only),  E»  oiet^iiuMi  £. 
dumosa  and  E,  viridis. 

In  coming  from  Bourke  and  following  the  route  de4oribe<l  in 
these  papers,  Vermont  Hill  was  the  first  place  met  with  in  whicli 
wheat  growing  was  being  carried  on  to  any  extent,  Heveral 
settlers  here  having  good  areas  under  crop. 

Just  south  of  Vermont  Hill  are  miles  of  Mallee,  extending 
away  south-westerly.  The  same  scrub  is  met  on  Palistlian  Holding, 
and  again  between  Mount  Hope  and  Euabalong,  quite  50  inileH 
away.  I  cannot  say  that  it  is  continuous,  but  such  is  probably 
the  case,  as  it  has  been  met  with  wherever  I  have  croHHed  that 
belt  of  country.    E.  oleosa  and  E.  dumosa  predominate  throughout. 

Mount  Tinda  is  composed  of  granite  and  porphyry,  and 
covered  chiefly  with  Eucalypltus  tereticomiSf  var.  dealbata^  and 
Callitris  rohiLsta.  I  obtained  here  some  interesting  H[)ecimenM  of 
felspar  crystals  (orthoclase). 

From  Mount  Tinda  to  Condobolin  is  about  40  miles  miuth- 
easterly.  Copper  and  gold  mining  are  being  carried  on  at  different 
points  along  the  route.  Various  trees  and  HhruV>H  pasH^id  weni: — 
Geijera  parvi/lora,  Pittosporum  phillT/roioides,  IfeUrofUndron 
oletefoliumj  Apopyhyllum  anoiaaJum^  CallitrtH  rohusUi  (all  the 
way),  Bossiaea  sp.,  Trio^lia  irritans^  Myoptitum  'lenerti^  Effmo- 
phila  MitcMlif  E,  longifrAia  (getting  scarce),  llakf.a  UiwAtp- 
Ura,  Bertya  Cunninghamii,  Sfereufia  diver ttif of ia,  l/ijtfnui/i 
e^ioaJyptifolia,  and  CaHilri^  vermcotui.  \futr  panning  M'^unt 
Nobby,  where  the  formation  i«  p^^rphyry  and  niat^,  ih'^re  were, 
in  addition  to  many  of  the  former,  Tec/zma  auHtralm,  (yoaitia 
eremophUn^  and  FviitanuM  acurnxnaO/'^.  Aft/ir  rea/;hifjg  t\if^ 
Melrose  road,  at  'Ji  mile^  from  CondoU^lin.  tFie  following  were 
noted: — ErioMUnrfu9Vi  dkff/rmiM^  Hak^xM.  tetirjfj/d^^af  MftOjM/run  tl^H^fgrii 
(at  19  fiiile«>.  Catnji/iritM  CmnO^y^ex  'l'^  iu.).(J.  IjvufjAm/xtau ,  Hahsn 
l^mcop^era  (pientifaJ*.  U*  m.).  Exorarpngs  aptiyUa  '7  oi/.  ^Jeij^ra 
parri/U/ra^   ^iUrcmJlvi   dixi^fi^'J^^i,   Er^m/zphU/x    MiUMlH    <4    lu.)^ 
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The  Auacia*)  noticed  between  Mouut  Tinda  and  Condobolin 
were: — A.  /lomaiophylla,  A.  dealliala  (green  variety),  A.  Oewaldi, 
A.  decora  (chiefly  on  porphyry),  A.  doratoxylon,  and  near  the 
Lat-'hlan  at  Condobolin  A.  laliciiia  (Cooba  or  Native  Willow)  and 
A.  ptiuluta  (Boree  or  MyaD). 

Tlie  Eucalypts  observed  were  :— £.  po/mli/blia,  E.  oleosa,  S. 
dumoft  (a«  ii  Mallee  Bci-ub  with  E.  tideroxylon  (Iroolark),  along 
the  edge  o(  it),  E.  WootUiaita,  E.  terelicomin,  var.  dealbata  (with 
jiariia  11  y-double  operculum,  near  Mount  Nobby),  E.  virit/ig  and  S. 
mt^ritxla.  Aft^r  reaching  the  Melroae  Road  at  24  miles  from 
Condobolin,  the  Kucalypts  passed  were  a«  follows  : — E.  pupiUi- 
^Ii'a(allthe  way),  i'.  iitlerlexta  (scarce), £.  Wooltsiajia(ii\\  the  way), 
(21  m.),  E.  oUosa  (8  m.),  E.  Uretieornig,  var.  dealbala,  B.  dumota 
(7  m,),  a  few  trees  of  E.  iiUarUxtn  (6  m.),  E.  oleosa  (fairly  large). 
E,  sitUriiXj/lon  (4  m.),  one  tree  of  E.  inlitrtexta,  and  E.  leretieomU, 
var.  dealbala. 

Finding  E.  mderoxyhn  and  B.  WooUtiana  growing  together 
between  the  3-  and  4-mile  posts,  I  searched  for  the  supposed 
hybrid  or  Ironbark  Bos,  and  succeeded  in  finding  a  few  trees  on 
the  eastern  side  of  the  road.  None  were  growing  within  sight 
from  the  road,  and  had  theii-  presence  not  lieen  suspected,  they 
would  have  I )ei'n  pas-sed  unnoticed.  They  were  ineverj'res pec t simi- 
lar til  those  founil  north  of  Nyraagee  and  mentioned  in  a  previous 
paper  (Part  ii.)  These  trees  can  ""eneratly  bo  at  once  detected  by 
their  liark,  it  lieing  rougher  than  tlie  Box  and  smoother  than  the 
Ininbark,  anil  usually  is  somewhat  of  :i  yellowish  brown  colour, 
especially  towards  the  uppi^r  part  of  the  trunk. 

On  t)ie  Ischial),  close  to  Condiilxitin,  Eucalyptus  roalrata,  E. 
m'lliodorn,  and  E.  lari/ijlnreiut  were  notice<i. 

Just  iil)ctve  CondolKilin  are  trees  of  E.  largijlorens  and  E. 
Wo'ilUiaiia  growing  together,  and  undoubtedly  a  casual  observer 
would  class  them  as  the  same  species.  In  this  particular  case  the 
leaves  of  both  are  rather  pale,  and  do  not  present  the  usual 
contrast  that  is  to  Ix?  noticed  between  these  trees.  A  little 
:  distinction  i 
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the  branches,  those  of  E,  WodUiana  being  clean,  while  those  of 
E.  largiflorens  are  rough. 

The  tree  of  M  intertextoy  noticed  about  3^  miles  north  of 
Condobolin,  marks  the  most  south-easterly  point  at  which  I  have 
found  this  species. 

From  the  Melrose  Road,  at  29  miles  north-westerly  from  Con- 
dobolin to  Bulbodney  Creek,  near  Jumble  Plains  Homestead,  at 
about  20  miles  south-west  of  Dandaloo  on  the  Began,  is  north- 
easterly about  40  miles.  There  is  scarcely  a  house  to  be  seen  the 
whole  way,  and  the  general  character  of  the  vegetation  may  be 
understood  from  the  names  of  the  following  trees  and  shrubs 
which  were  noticed.  These  were  : — Oeijera  parvijlora^  CallitrU 
rohustOy  Eremophila  Mitchelli,  Heterodendron  oleafoliumy  Hakea 
leueoptera  (all  these  continuing  practically  the  whole  way),  Castia 
eremophila^  Stereulia  diversifolia,Dodonasa  viscosa^  var.  attenuata^ 
Apophyllum  anomalum,  Bertya  Cunninghamiiy  Fusanus  acumi- 
natusy  Exocarpus  cupreisiformis  (Native  Cherry),  E.  aphyllay 
Pittosporum  phillyrasoides^  Myoporum  deserti  (37  m.  from  Dan- 
daloo), Ghrevilleajlarihunda,  R.Br,  (a  shrub  flowering  in  June), 
Melichrus  urceolatus^  R.Br.,  (a  shrub  with  flowers  in  June), 
ErioMtemon  difformU^  Celagtrus  Cunninyhamii,  Leptospermum  sp. 
(Tea-tree),  and  Micromyrtus  tnicrophylla,  Benth.,  a  little  shrub 
with  an  abundance  of  short  leaves  and  small  flowers. 

A  little  nearer  Dandaloo,  towards  Albert  Waterholes,  is 
CcUUtris  calcarata,  R.Br.,  known  in  various  localities  as  Mountain 
Pine,  Black  Pine,  and  Green  Pine.  It  generally  grows  on  hills, 
and  has  black  bark  and  green  foliage.  Its  timber  is  not  much 
esteemed. 

At  about  30  miles  south-west  of  Dandaloo,  and  near  this  bush 
track,  the  White  Pine,  Callitris  robusta,  has  evidently  not  been 
much  used,  as  there  is  a  considerable  quantity  of  fine  trees. 

The  Casuarinas  noted  were : — C  qtuidrivalviSf  C.  Luehmanni, 
and  C.  Cambagei,  the  last  two  being  strongly  represented. 

The  Acacias  were  A.  doratoxylon,  A.  dealbcUa  (green  variety), 
A,  Ostoaldi,  A,  homalophylla,  A.  decora,  A.  hakeoides,  A.  triptera 
(Wait-a-while),  and  A,  pendiUa, 
22 
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Acacia  Omeaf<ii  has  a.  reiy  wide  range,  but  at  the  same  time  it 
ktwver  found  in  great  quantities.  I  have  never  foand  it  forming 
Mniba,  and  nsuallv  each  tree  grows  bj  itself,  often  the  nearest  of 
tlw  saote  species  being  several  hundred  yards  airaj.  The  stem  ia 
geaerally  le«»  thaii  six  inches  in  diameter  and  very  hard,  being  a 
fovowitc  for  stockwhip  handles,  and  geDerally  useful  where 
toughness  is  required.  Thn  leaves  terminate  in  short  spines 
which  have  eameid  for  the  tree  the  unsuitable  name  of  Dead 
Finish,  the  inference  being  that  a  traveller  entering  a  cluster  of 
thaw  traes  -vould  suddenly  find  his  journey  dnisbed  owing  to  the 
nnatiBg  nature  of  theae  spikea.  Even  if  this  species  formed 
Mtrahi,  Uw  leaves  are  harmless  compared  with  thoae  of  many 
ctiwrv.  It  is  probable  that  the  name  properly  belongs  to  some 
other  tT«e,  and  has  been  applied  to  this  one  by  mistake.  Still  I 
-found  it  used  over  a  very  large  area.  About  half-way  between 
Cosdobolin  and  Dandaloo  it  is  known  by  some  as  Gidgva,  its 
raiae  for  stockwhip  handles  having  probably  cMised  it  to  be 
oonfused  with  the  Bourke  species  of  tbe  same  nama,  A.  Camthogri, 
whi^h  i'  tam'ias  o^er  most  parts  of  th«  polonv  among  stockmen. 

A.  pendttia  was  found  in  onp  place  only,  at  about  31  miles  from 
Dandaloo,  crowing  on  a  •itiiatl  patch  of  black  t^il  among  gilgais. 

J,  IrifA^ra  w(i.i  se^n  near  Wilm.'iiha  Hill,  about  40  miles  north 
of  Cc-nijiibolin.  growing  with  one  stem,  but  spreading  to  ?  or  10 
feet  acTTK*  the  lop.  Its  curvtvl,  pniii led  leave*  have  suggested  the 
name  d  W"  ait -a- while,  a*  thev  deoidedlv  impede  locomotion. 
The  species  was  not  fv>und  easr  ol*  this  point,  and  probablv  does 
not  much  eiceed  it  south  of  the  R^gan. 

Tae  Eu,-a:_vp:s  not^i  along  this  nv.a  werv  —E.  pcpuIiMa.  E. 
fidT-.^ryi-n  'in  paiche*  ,  E.  W,i,-.!!ft4i'tA,  E.  t^Tvlirv-mi.*,  var. 
d^'Mta.  E.  r;-i":ii,-.  E  ,nifru.r!n.  E.  t>»:iit<.icT.t  , Yellow  Box),  a 
lii-.Ie  of  E  o>a<.i,  E.  o'u™  .«,  an,l  E  ■^-.sf-.,^,. 

E.  <'.if^^j-!.i  cejises  st  slvut  ."■>  miles  nonh  of  CondoWlin,  and 
eiasterlr  from  thsi  poin:  is  no;  sivn  ag^in,  though  it  extends 
nonher'.v.  In  ;hc  IV-gsn  .Hna  I«*,-h:ai!  o.'uniry  its  eastern  niai^nn 
mav  W  spproximsie.v  f.viM  ;-y  a  .i;ie  ;o;r.ing  Mu'iengudgerv  and 
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bave  seen  it  at  Tintinarra  in  the  Ninety  Mile  Desert.  There  it 
grows  as  a  fairly  smooth  white-barked  tree,  with  red  interlocked 
wood.  The  trees  are  smaller  than  those  in  the  Cobar  and 
Nymagee  districts,  though  they  do  not  grow  as  Mallee,  and  are 
often  known  as  Desert  Gum.  In  outward  appearance  it  resembles 
E.  leueoxylon,  F.v.M.,  which  grows  with  it  in  the  desert,  but  has 
a  yellowish  wood. 

The  Mallees  were  not  so  plentiful  in  this  locality,  as  they  were 
to  the  westward,  E,  oleosa  and  E.  dumosa  not  being  seen  east  of 
Jumble  Plains. 

E,  melliodora  was  found  only  at  about  34  miles  south- west  of 
Dandaloo.  Most  of  the  trees  had  smooth  white  bark.  North  of 
the  Lachlan  this  is  the  most  western  locality  in  which  I  have 
found  this  species  when  growing  away  back  from  the  river. 

At  about  26  miles  south-west  of  Dandaloo  E.  sideroxylon  was 
noticed  in  considerable  quantities,  and  of  better  quality  than 
usual. 

E,  rostrata  was  growing  on  Bulbodney  Creek.  The  buds  had  a 
short  operculum  similar  to  that  found  on  trees  at  Sandy  Creek, 
south  of  Nymagee,  and  mentioned  in  a  previous  paper  (Part  iii.). 

The  next  piece  of  country  to  be  dealt  with  extends  from  Jumble 
Plains  Homestead  south-easterly  to  Trundle,  being  nearly  60  miles. 

Various  trees  and  shrubs  noticed  were : — GcUlitris  robiiala 
(which  continues  all  the  way),  Eremophila  Mitchelli,  Apophyllum 
anomalum,  Myoporum  deserli,  Dodoncea  sp.,  Pittosporum  phiUy- 
rcBoides,  Heterodendron  olece/olium^  Bertya  Cunninghamii^  Hakea 
letuioptera,  Cassia  eremophila,  Fusanus  acuminatus  (on  Burra 
Burra  Holding),  Teco77ia  australisy  Grevillea  Jlorihunday  Eremo- 
phila longifolia,  CaUitris  calcarata,  Melichms  urceolatus,  Exocarpus 
cupressijormis  (at  Bullock  Creek), 0/earia  sp^fSlerculta  diversifolia^ 
Eriostemon  difformis,  Geijera  parvi/lora,  Solatium  eremophilum 
(15  m.  from  Trundle),  Exocarpus  aphylla,  Eremophila  Mitchelli^ 
Myoporum  desertiy  Hakea  leucoptera,  Sterculia  diversifolia^  Hetero- 
dendron oleafolium  (12  m.),  Pittosporum  phillyroioides,  and  a  few 
trees,  20  feet  high,  of  Santalum  lanceolalum. 
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The  finiliDg  of  SaTilalum  ianctolalum  (Blacks'  Medicme  Tree  of 
H<iutli  Bourkej  at  nbout  10  and  12  mites  northwest  at  Trundle 
wun  a  mailer  for  surprise,  as  the  species  had  not  been  seen  &loiig 
the  road  travelleil  since  paaaing  Co)»r,  dot  was  it  afterwards 
noticed.  It  may  be  found,  however,  between  Dand&loo  and 
Trangi^. 

The  furmation  n«ar  the  11  mile  poet  from  Trundle,  or  33  from 
Bogan  Gate,  is  Devonian,  aH  proved  by  fossils  found  on  the  road- 
side. 

The  Canuarinas  passed  were  : — C.  quadrivalvit,  C.  Cambagei, 
Aiid  C.  Luehvtarmi,  the  last-named  being  most  plentiful  and  the 
ftrtt  but  sparsely  represented. 

The  Ai^acian  seen  were  : — A.  OtrocUdi,  A.  hakeoidea,  A.  decora,  A. 
dealbala  (greeu  variety),  A.  amhlygona,  A.  doratoxylon,  A.  conftrta, 
A.  Cunn.,  A.  hoinalophylla,  and  A.  implexa.  This  last-named 
species  comprised  about  half-a-dozen  trees  on  the  western  aide  of 
inposed  of  a  fine-grained  granite,  and  situated  a  few  milee 


inly  one  point 


in  the  road  from 
t  of  from  4  to  6 
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a,  E.   tereti- 
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eoiit  of  Bullock  Creek.     It  has  been  seen  by 
west  of  this,  viz.,  Nymagee  (vide  Part  iii.). 

A.  eonferta  was  seen  here  for  the  first  time 
Bourke,  und  wa.f  growing  in  patches,  with  .1  heig 
feet. 

Th.!  Eucalypts  noticed  Ijetween  Jumble  Plains 
were  : — E.  populi/olia,  E.  WooUtiatta,  E.  aulerojyylo' 
E.  roatrala,  E.  conica,  Deane  i  Maiden,  E.  melliodc 
comis,  var.  dna>baln,  and  the  <iue.stionable  hybrid,  Ii 

E.  rosCrala  was  found  on  Bullock  Creek.  The  buda  were  again 
egg-shaped,  with  the  .short  operculum  similar  to  those  previously 
found  on  creeks. 

E.  inelliiidora  was  not  plentiful,  but  increases  to  the  eastward. 

On  the  western  boundary  of  Burra  Burra  Holding  about  half- 
a-dozen  trees  of  the  supposed  hybrid,  Ironbark  Box  were  found. 
Again,  they  were  growing  among  E.  sideroxylon  and  E.   WoolUiana. 

On  Bullock  Creek  E.  conica  was  met  with  for  the  first  time. 
This  tree  is  sometimes  called  Fuzzy  Box  on  aecount  of  the  rough 
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being  somewhat  similar  to  other  trees  called  Apple.  Near  Cowra 
it  has  been  pointed  out  to  me  as  Woolly  Butt^  while  Box  and 
Apple  are  names  applied  to  it  in  some  instances.  Around 
Gilgandra  it  is  often  called  Broad-Leaf  Box  in  contrast  to  E, 
WooUsiana,  which  in  the  north-west  has  generally  narrow  leaves. 
The  leaves  of  JS.  coniea  in  the  Qilgandra  district,  north  of  Dubbo, 
are  not  particularly  broad,  but  it  often  happens  that  trees  are 
named  from  comparative  qualities  which  they  possess,  as  well  as 
from  extreme  forms.  The  rough  bark  continues  on  the  branches 
as  well  as  on  the  trunk,  and  the  tree  has  rather  a  pendulous 
habit.  Its  timber,  which  is  not  extensively  used,  is  not  so  pale 
as  that  of  JS.  hemiphloia,  var.  albens,  F.v.M.,  and  generally  is 
more  difficult  to  split.  Settlers  in  the  Grenfell  and  Toogong 
districts  have  stated  to  me  that  it  is  one  of  the  most  difficult 
trees  they  have  to  clear  off  the  land,  as  it  does  not  burn  readily. 
This  quality  also  must  be  taken  as  comparative,  as  E,  coniea 
generally  grows  among  trees  which  are  good  burners.  Usually  it 
is  found  on  the  low  land  along  the  rivers  and  large  creeks,  and  is 
decidedly  rare  on  the  hills. 

Many  of  the  above  remarks,  especially  those  which  refer  to 
bark,  drooping  habit,  timber  and  habitat,  might  be  applied  by 
some  to  E.  largijlorena,  but  the  latter  has  a  redder  wood  and 
distinct  botanical  differences.  Although  both  might  be  termed 
River  Box,  there  is  this  general  difference,  that  E,  coniea  grows 
along  the  upper  portions  of  the  western  rivers  and  E,  largijlorena 
along  the  lower  parts,  and  on  the  Lachlan  the  two  species  just 
about  overlap  at  Condobolin.  E.  coniea  is  to  be  found  at  least 
on  the  Castlereagh,  Macquarie,  Bogan  and  Lachlan  Rivers,  as 
well  as  over  the  intervening  country  where  there  are  valleys.  I 
have  never  found  it  so  far  south  as  the  Murrumbidgee.  Nor  is 
it  to  be  seen  towards  the  cold  highlands  of  Orange  or  Crook  well. 
I  have  been  unable  to  fix  its  western  limit  on  the  Lachlan,  but 
have  seen  it  near  Condobolin,  and  I  think  near  Euabalong  some 
years  ago. 

E,  viridis  was  last  noticed  on  the  Burra  Burra  Holding,  which 
is  about  its  most  eastern  locality  south-west  of  the  Bogan.     It 
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occurs  to  the  west  and  north-weat  of  Dubbo,  but  is  I'ery  rare  to 
the  east  of  a  line  joining  Dubbo,  Bogan  Gate  and  Temora.  Over 
the  Maoquarie  and  Lacblan  country  it  is  the  moflt  eastern  of  all 
the  Mallees,  and  in  approaching  itx  habitat  its  presence  m  ottea 
indicat«d  by  the  fact  that  the  straight  tough  Btems  of  these  little 
trees  may  be  seen  on  the  carriers'  wagons,  where  they  are  used 
as  "  twitch  sticks  "  to  tighten  the  ropes  which  fasten  the  loads. 

Parkes  is  slightly  over  30  miles  south-easterly  from  Trundle, 
and  between  these  towns  the  following  trees  and  shrubs  were 
noticed: — Callitrig  robtislii  (practically  all  the  way),  Apop/it/Uwn 
anomaium,  Oasuarina  Laehmanni  (plentiful),  ffeterodrndron 
oUa/olium,  Myoporum  de»erti,  Hakea  leucopUro,  Geijera  pitrrijlora, 
Caraarina  Cambagr.i,  Exocarpus  aphylla,  Dodonir.a  viscota,  Bertya 
Cunninghamii,  Otearia  sp.,  (2"i  m.  from  Parkes),  Exocarpfit 
OKpreBaiJbrTnii  {21  m.),  Leptotpermam  sp.,  Oreviltea  Jloribunda, 
Melichrut  ureeolatus,  Hibberda  terio^a,  Benth.,  Eremophila 
ifitcheUi,  Caaaia  sp.,  Callitris  oalearala  (18  m.),  Eremophila.  longi-. 
folia  i\^m.),  Fitianui  cteuminalug,  Caswariiia  Luelimanni  (11  m.), 
SUrcnlia  diveraifolia  (!)  m.),  Templeloitia  sp.  (without  flowera), 
Geijera  parvijtora  (2  m.),  and  Eremophila  MiUkelli. 

The  Acacias  noticed  aloug  the  road  were:— ^1.  homalopkylla,  A. 
OmoaUii,  A.  decora,  A.  /Mkeoidea,  A,  dealhata  (green  variety),  A. 
rfiwa(o,ci//oi»(15m.),.<l.*pee(a6i/is,  A.  Cunn.,  (the  first  seen;  10  m.), 
A.  pendula  (5  m.),  A.  decora  (2  m.),  and  A.  Oewaldi. 

The  patch  of  Myall  between  the  9-  and  10-mile  posts  north- 
westerly from  Parkes  marks  its  most  eastern  locality  in  the  Parkes 
district.  Formerly  it  grew  on  a  plain  about  half-way  between 
Parkes  and  Forbes,  but  there  is  scarcely  a  living  tree  to  be  found 

At  about  15  miles  from  Parkes,  towards  Trundle,  there  are  a 
few  trees  of  an  Acacia  which  appears  to  be  either  A.  implexa,  or 
A.  melanoxylon,  but  in  the  absence  of  both  flowers  and  pods  the 
species  was  not  identified.  I  have  never  seen  the  latter  so  far 
west  a^  this,  and  the  former  only  on  two  occasions  already 
iiienlioned.      Eillier  .specis,-  .seems  out  of  place  in  the  far  we?.t. 
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The  Eucalypts  between  Trundle  and  Parkes  were  represented 
by  E.  poptdi/olici,  E.  WoolUiana^  E.  melliodara,  E.  sideroxylan 
(24  m.),  E.  conica  (23  m.),  E.  tereticamis  (21  m.),  E.  tereticomis^ 
var.  dealbata,  E,  sideraocylon  (one  tree  with  red  flowers  in  Jane ; 
15  m.),  E,  hemiphloiaYBX,  alhens  (White  Box),  E,  oontca  (10  m.), 
E,  melliodora  (7  m.),  E,  WoolUiana,  E.  popidifolia  (2  m.), 
E.  Woollsiana  and  E.  melliodora. 

The  trees  of  E.  tereticamis  near  the  2 2 -mile  post  were  the  first 
typical  ones  seen  in  coming  from  Bourke.  From  this  point 
easterly  the  species  is  not  uncommon  on  the  lowlands,  the  variety 
dealbata  taking  the  hills  {vide  Part  ii.). 

E.  poptUi/olia  has  been  seen  practically  all  the  way,  but  it 
ceases  about  six  miles  westerly  from  Parkes,  and  easterly  of  a 
line  joining  Parkes,  Forbes  and  Temora  the  species  is  not  found. 
Nor  have  I  seen  it  east  of  a  line  joining  Parkes  and  Dubbo. 

Towards  Parkes  the  leaves  of  E.  Woollsiana  are  in  many  cases 
much  broader  than  in  the  Nymagee  district. 

E,  hemiphloia,  var.  alhens^  is  the  common  White  Box  of  the 
western  slopes.  It  seems  to  prefer  a  climate  between  the  extreme 
heat  of  the  plains  and  the  extreme  cold  of  the  mountains,  so 
that  its  distribution,  though  extending  very  far  north  and  south, 
is  much  more  limited  east  and  west.  It  practically  extends  all 
along  the  western  side  of  the  Great  Dividing  Range,  but  rarely 
is  to  be  found  on  the  higher  parts  of  it  excepting  towards  the 
north.  It  comes  eastward  among  the  mountains  by  following  the 
valleys  of  such  rivers  as  the  Macquarie,  Turon,  Lachlan  and 
Abercrombie,  but  only  crossing  from  one  to  the  other  where  the 
intervening  hills  are  low.  This  is  another  of  those  western  forms 
that  comes  across  the  Liverpool  Range  on  to  the  coastal  area  near 
Scone,  and  is  plentiful  on  the  upper  Hunter.  As  previously 
mentioned  (Part  iii.),  its  flowers  are  rich  in  honey,  and  on 
Moonan  Brook  (a  tributary  of  the  Hunter),  the  bees  during  the 
autumn  obtain  their  supply  chiefly  from  this  species.  As  a  line 
from  Dubbo  through  Forbes  to  Temora  roughly  marks  the  eastern 
limit  of  E,  popiUiJhliay  so  a  line  from  about  Narromine  through 
Temora  to  Corowa  on  the  Murray  approximately  denotes  the 
western  margin  of  E,  hemiphloia,  var.  alhens.    In  its  most  western 
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localiliea  it  ia  generally  found  on  the  highest  land,  and  in  this 
way  seems  to  push  out  further  than  would  be  the  case  if  the 
oountry  were  all  plains.  In  many  coses  towards  its  western  or 
lower  area  it  may  be  found  growing  in  company  with  E,  Woolli- 
iaiia,  and  the  two  trees  resemble  each  other  considerably  throagfa 
both  having  bark  of  two  colours,  a  grey  box -bark  on  the  trunk 
and  clean  whitish  limbs,  the  latter  colour  very  often  coming  down 
in  both  species  on  the  upper  part  of  the  trunk.  In  outward 
appearance  the  resemblance  ceases  here,  as  B.  hemiphhia,  var. 
nlbejM,  has  much  larger  fruits  and  broader  leaves,  which  are 
generally  pale  and  covered  with  a  white  powder,  giving  the  trees 
in  many  cases  a  silvery  appearance.  E.  WoolUiana,  on  the  other 
hand,  has  dark  green  leaves,  aad  in  contrast  to  E.  hemiphlota, 
var.  albem,  the  White  Box,  is  often  called  Black  Box.  On  the 
western  slopes  of  the  Great  Dividing  Range,  approximately  from 
Mudgee  southward  into  Victoria  E.  hemiphlnia,  var.  albeni,  is 
seldom  found  growing  at  an  altitude  exceeding  2,000  feet  above 
sea-level,  and  occupies  only  that  part  of  the  elevated  country 
which  is  not  subject  to  regular  heavy  falls  of  snow;  or  its  eastern 
margin  indicates  the  western  edge  of  our  regular  mountain 
snowstorms.  A  few  miles  east  of  that  line  snow  may  be  expected 
nearly  every  winter,  while  a  few  miles  west  of  it  some  winters  may 
pass  without  any  snow  falling  there.  In  July,  1900,  a  severe 
fall  extended  many  miles  into  the  White  Bo.v  country,  and  being 
most  unusual,  the  branches  of  the  trees  were  broken  by  the 
weight  of  the  snow  much  more  than  is  the  case  with  those  species 
growing  in  higher  localities  where  heavy  falls  are  regular.  In 
going  from  Sydney  across  the  Blue  Mountains,  the  western  plants 
proper  need  not  be  expected  till  trees  of  E.  kemipliloia,  var,  albens, 
are  found  ;  after  that  there  is  a  possibility  of  a  distinct  change  in 
the  flora  at  any  time,  so  that  this  Eucalypt  occupies  an  interesting 
position  between  the  mountain  and  the  plain.  In  geological 
formation  it  seems  to  slightly  prefer  igneous  to  sedimentary,  being 
common  on  granit*,  porphyrj'  and  diorite,  but  when  growing  on 
sedimentary,  such  as  Silurian  or  Devonian,  it  generally  avoids  the 
situations,  and  grows  i-liieiU'  on  the  allmial   furmod  by  the 
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species.  The  typical  E.  hemipMoia,  F.v.M.,  is  more  of  a  coast 
form,  and  though  common  on  the  Wianamatta  Shale  and  igneous 
formations,  it  is  less  plentiful  on  the  Hawkesbury  Sandstone, 
and  altogether  is  not  so  strongly  represented  in  this  State  as  the 
variety  cdhena. 

In  coming  from  Cobar  to  Parkes  I  expected  at  some  point  to 
find  E.  melanophloia,  Benth.,  the  Silver-Topped  Ironbark,  but 
failed  to  do  so.  Its  most  southern  locality,  therefore,  so  far  as  I 
know,  is  around  Narromine.  Neither  was  E.  sideropldota,  F.v.M., 
seen,  but  it  occurs  at  a  point  about  30  miles  north  of  Parkes  and 
8  miles  east  of  Peak  Hill,  which  is  probably  its  most  southern 
locality  in  the  western  district. 

The  total  number  of  Eacalypts  noticed  between  Mount  Hope 
and  Parkes  was  fifteen,  viz. : — E,  poptdifolia^  E,  irUertexta,  E. oleosa^ 
E,  dumosaf  E,  viridis,  E,  tereticomia  (scarce),  E,  tereticornis,  var. 
dealbata^  E.  WooUHana^  E.  rostrcUa  (only  on  creeks  and  the 
Lachlan),  E,  meUiodora,  E.  conica  (only  in  the  eastern  part), 
E,  largiflorens  (on  the  Lachlan  only),  E,  sideroxyhn,  E,  hemi- 
phUna^  var.  albens  (only  close  to  Parkes),  and  the  Ironbark  Box. 

The  Acacias  were  represented  by  A.  homalopht/lla,  A.  pendtUa 
(not  plentiful),  -^l.  decora,  A.  hakeoides,  A.  dealbata  {green  yariety), 
A.  coUetioidea,  A,  triptera^  A,  aneura  (in  the  western  half  only),  A. 
exceUa  (scarce).  A,  Osvoaldi,  A.  doratoasi/lon,  A,  Burkittii  (in  the 
western  half  only),  A.  ccdamifolia  (in  the  western  half  only),  A. 
amblygona  (scarce),  A.  con/erta,  A.  implexa  (scarce),  A,  salicina 
(on  the  Lachlan  only),  and  A,  speclabilis  (close  to  Parkes). 

The  Casuarinas  were: — C.  qiLculrivoUvis,  C,  Licehmanni,  and 
C,  Cambcigei. 

EXPLANATION   OF  PLATES. 
Plate  zx. 

Pig.  1,—Cappari8  MitcheUi,  Lindl.  (Wild  Orange),  Cobar,  N.S.W. 
Fig.  2. — FlinderHa  maculosa^  F.v.M.  (Leopard-tree),  Boarke,  N.S.W. 

Plate  zxi. 

Fig.  8. — Eucalyptut  microtheca,  F.v.M.  (Goolabah),  Boarke,  N.S.W. 
Fig.  ^—AUHaya  hemiglauca^  F.v.M.  (Whitewood),  Boarke,  N.S.W. 


CONTRIBUTIONS  TO  A  KNOWLEDGE  OF  AUS- 
TRAUAN  ENTOZOA. 

No.  L — On  A  HKw  SPECIES  of  Diel^rnium   from  thb  Plattpcs. 

By  S.  J.  JoHNBTOX,  B,A.,  Economic  Zoologist, 
Tbcrxological  Mcbeuh,  Sydnbv. 

iPlate  xxii-j 

Tlie  HpeuliudU!!  (about  flftj  in  number)  fonniag  the  m&terinl 
(or  thin  piip«r  were  collected  by  Mr  J.  P.  Hill,  B.Sc,  F.L.8 , 
Demonxtrnlor  of  Biology  in  the  University  of  Sydney,  and  by 
Mr.  A  M.  Iiea,  Mr,  Hill's  collection  was  obtained  at  tbe 
Tumbledown  Creek,  Williams  River,  aud  at  the  Manning  River; 
Mr.  T>Vfi  nt  Little  River,  Dalmorton.  Kotb  collections  were 
handed  over  to  me  by  Mr.  Hill,  whom  I  have  to  thank,  also,  for  a 
number  of  valuable  pre jwi, rations  of  the  animal.  The  parasite 
was  fciuuil  in  the  utomncli,  duodenum  and  the  anterior  part  of 
the  Mniiilt  int«stin(t  of  the  Platypus  (Ornilhorhyncliti»  anatinus, 
.Shaw),  After  (.-aroful  comparison  with  the  published  descriptions 
and  figures  available  to  me,*  I  have  come  to  the  conclusion  that 
it  is  u  new  species. 

DisTOMUv  OHSiTnoKiiYNCiii,  sp.n. 

General  shape  of  body  elongate,  tapering  at  both  ends,  the 
posterior  end  narrowing  more  gra<lually  than  the  anterior;  no 
distinct  nack;  l>ody  .somewhat  flattened  dorsi  vent  rally,  the  sides 

-  C.  M.  DiesinK,  Systcma  Helminlhum;  P.  J.  Viin  Beneden,  Mi-moire  Bur 
les  Vera  Intestmaiix;  Bronn's  K1ii,i;b.  u.  Ord.;  E.  Linton,  '■  Notes  on  Trema- 
toile  Parasites  o*t  Fishps,"  Proc.  U.S.  National  Museum.  Vol.  ii.;  Cobbold'* 
Eiitozcm;  Neumiinn's  Piiriisitcs  of  DomesticatpJ  Animnls;  G.  S.  West,  on  D. 
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being  rounded.  The  longest  specimen  measured  alive  was  9  mm. 
long,  the  average  length  of  preserved  specimens  being  about 
8  mm.,  the  breadth  from  1  to  1*2  mm.  In  very  many  the  body 
is  flexed  ventrally.  Colour  when  alive  light  salmon-pink.  Cuticle 
produced  into  a  number  of  small,  conical  papillae,  slightly  recurved; 
very  numerous  on  the  anterior  part  of  the  body,  where 
they  are  sharp-pointed,  less  numerous  towards  the  middle, 
becoming  very  few  and  blunt  on  the  posterior  third;  length  of 
papillae  lying  about  the  anterior  end  about  0*013  mm.;  the  length 
of  the  base  0*015  mm.*  Suckers  comparatively  large  and  orbi- 
cular, the  longitudinal  diameter  slightly  exceeding  the  transverse. 
Oral  sucker  subterminal;  ventral  placed  far  forward,  not  much 
behind  the  oral,  the  distance  between  them  being  about  one-half 
the  longitudinal  diameter  of  the  oral  sucker.  Both  suckers  sessile, 
each  possessing  a  fairly  deep  cavity;  devoid  of  hooks  and  lobes  of 
any  kind.  Average  diameters  of  the  oral  sucker  of  the  specimens 
measured — longitudinal  0*68  mm.,  transverse  0*59  mm. ;  of  the 
ventral,  longitudinal  1*02  and  transverse  0*85  mm.  Common 
genital  aperture  situated  on  ventral  surface  to  the  left  of  the 
median  plane,  on  a  level  with  the  pharynx  about  its  middle. 
Excretory  pore  situated  at  the  extreme  posterior  end. 

Cuticle  comparatively  thick ;  the  integument  of  the  animal  has 
a  longitudinally  striped  appearance  owing  to  the  bandi*  of  longi- 
tudinal muscle  underlying  it;  the  stripes  run  from  the  ventral 
sucker  to  the  extreme  posterior  extremity. 

Alimentary  canal  simple.  Mouth  situated  at  the  base  of  the 
oral  sucker,  leading  into  a  muscular  pharynx.  Pharynx  protru- 
sible,  being  found  in  a  number  of  specimens  everted  into  the 
cavity  of  the  oral  sucker  (figs.  3-4).  GCsophagus,  into  which  the 
pharynx  leads,  so  short  as  to  be  almost  non-existent,  immediately 
dividing  into  the  two  branches  of  the  intestine,  which  are  simple, 
unbranched  and  fairly  straight,  running  almost  to  the  extreme 
posterior  end  of  the  animal,  the  blind,  sac-like  extremity  being 
about  0*2  mm.  from  the  end  of  the  body.     Excretory  system  only 


*  In  the  figure  (fig.  1)  the  papiUs  are  somewhat  exaggerated  in  size. 
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visible  in  sectiona,  consisting  oi  &  very  short  mAiu  tnink  openiiig 
ftt  the  por«,  which  dicides  into  several  principal  branche.'^,  the 
Tftiniiicationa  of  which  become  obscured  in  preserved  specimena- 

The  t«f(teii  are  two  densely  staining,  oloDgat«d  bodies,  with  a 
bulbous,  lobed,  almost  moniliform  outline,  aituat«d  just  posterior 
U»  the  ovary  and  shell-gland,  and  lying  one  behind  the  other, 
stretching  obliquely  across  the  median  line.  In  a  body  length 
divided  into  fourths  they  occupy  the  third  quart«r.  The  vaaa 
deferentia  unite  before  reaching  the  ventral  sucker,  and  the 
common  duct,  running  behind  and  slightly  to  the  left  of  that 
sucker,  on  a  level  with  its  ant«rior  part,  expands  to  form  a 
conspicuous  vesicula  seminalis,  which,  in  its  anterior  part,  twisting 
on  itself,  leads  into  an  ejacula.tory  duct,  and  through  the  cirrus 
to  the  genital  opening.  The  ovary  is  a  conapicuous,  subglobular, 
fairly  solid  body,  situated  about  the  middle  of  the  animal.  From 
it  the  oviduct  runs  back  for  a  short  distance;  then,  bending 
through  180°  it  runs  forwards  almost  purallel  to  its  former  course, 
and  on  a  level  with  the  anterior  edge  of  the  ovary  it  expands  into 
the  ut«rus.  At  the  bend  it  receives  the  unit«d  duct  of  the  yolk- 
glands,  and  a  little  further  forward  the  duct  of  the  shell-gland 
opens  into  it.  The  uterus  extends  to  the  posterior  aspect  of  the 
ventral  sucker  in  about  eight  turna  or  coils,  and  there  ends  in  the 
vagina,  which,  skirting  the  left  side  of  the  ventral  sucker  and 
vesicula  seminalis,  opens  into  the  common  genital  chamber, 
opposite  the  male  aperture.  The  common  genital  chamber  is 
very  small.  The  uterus  of  each  of  the  specimens  examined  was 
distended  with  eggs,  which  are  elliptical  in  shape,  the  chitinous 
egg-shells  of  the  preserved  specimens  being  straw-coloured.  The 
eggs  of  a  specimen  which  was  mounted,  when  fresh,  in  glycerine 
measured  0-13x0069  mm.  There  is  little  or  no  appreciable 
variation  in  size.  The  shell-gland  is  large,  and  situated  l>elHnd 
and  to  the  left  of  the  ovary. 

The  yolk  or  vitelline  glands  consist  of  a  large  numlwr  of 
rounded  follicles  extending  from  the  ventral  sucker  to  the 
posterior  end  of  the  body.     From  their  anterior  boundary,  as  far 
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the  animal,  but  from  this  point  to  the  end  of  the  tail  they  spread 
superficially  over  the  dorsal  and  ventral  walls,  leaving  only  a 
small  central  space  free  from  their  encroachments  and  occupied 
by  parenchyma  alone. 

Briefly  the  characteristic  features  of  the  animal  by  which  it 
may  be  readily  distinguished  from  other  species  of  the  same 
genus  are  the  globose,  solid  ovary  situated  in  front  of  the 
elongated,  somewhat  cylindrical,  lobulated  testes,  whose  shape 
might  not  inaptly  be  compared  to  long,  knobby  potatoes;  the  very 
numerous,  rounded,  follicular  vitelline  glands  extending  over  a 
large  part  of  the  body-surface;  the  simple,  orbicular  character  of 
the  suckers,  and  the  markedly  anterior  position  of  the  ventral 
sucker;  the  distribution  of  the  spinous  papillae,  and  the  longi- 
tudinally striped  appearance  of  the  integument  when  the  surface 
of  the  animal  is  in  the  optical  plane. 

As  regards  its  relations  to  other  members  of  the  genus,  the 
simple  nature  of  the  intestine,  the  absence  of  hooks  or  lobes  from 
the  oral  sucker,  the  almost  total  obliteration  of  the  oesophagus 
and  the  absence  of  a  retractile  telescopic  tail  part,  place  the  species 
in  Dujardin's  subgenus  Brachylaimua  (Bronn's  EJassen  u. 
Ordnungen,  Bd.  iv.,  p.  909). 

But  it  does  not  show  a  striking  likeness  to  any  particular 
species,  though  it  resembles  some  in  its  external  characters, 
others  in  respect  of  the  alimentary  canal,  others  again  in  the 
form  or  disposition  of  the  reproductive  organs.  As  regards  the 
character  and  situation  of  the  suckers,  it  shows  a  close  resemblance 
to  D.  tomatum^  Rudolphi.  The  globose,  solid  ovary  resembles 
that  organ  in  D,  ocreatum,  Molin,*  2).  monticellii,  Linton,  and  D, 
grandiporum,  Rudolphi.  The  character  of  the  suckers,  the  ali- 
mentary canal,  and  the  distribution  of  the  spines  over  the  body 
are  very  similar  to  those  of  D.  philodryadum,  G.  S.  West. 

The  figures  for  the  plate  were  drawn  by  my  wife. 


*  Linton,  Notes  on  Trematodes,  Proceedings  U.S.  Nat.  Mas..  Vol.  zz., 
p.  515,  etc.,  etc. 
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EXPLANATION  OP  PLATE. 


Pig.  1.- 


id  elighd; 


—View  of  the  whole  aairoal,  st 

sqaeezed  out  uoiler  the  oi 
Fig.  2.— Longitudinal  section  through  the  i 

genital  chamber,  vagina  and  cinua.     The  Becliou  is  cut  socie- 

wbat  obliqael;  owing  to  a  bead  in  the  animal  (  x   IS). 
Fig.  3. — Transveree  eeoCion  through  the  middle  of  the  oial  sucker,  showing 

the  everted  pharynx  (x  70). 
Fig.  4. — Longitudinal  section  throngb  the  ai 

the  everted  pbarjnx  (  x  18). 
All  (lis  figures,  eioept  the  hooks  in  fig.  ] 

Jttferenct  Uttert. 
e.s.r.,  oommoo  genital  obamber. — dr.,  cirrus. — ij.d.,  ejacalator;  duel.— 
g.p.,  genital  aperture, — inf.,  inleatine. — o.«.,  oral  sucker. — -mr.,  ovarj. — 
opid.,  oviduct. — ph.. pharTni.—n. .7. ,  shell  gland. — (,  it  l„te3tea. — u(.,  uterus. 
— rag.,  vagina.- B.ii,,  vaa  deferens.— I'il.,  vitelline  glands,— in(.(i.,  Titelline 
duct.— V.I.,  ventral  sucker. — vei.ieta.,  vceicula  seminalia. 
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FURTHER  NOTES  ON  SUPPOSED  HYBRIDISATION 
AMONGST  EUCALYPTS  (INCLUDING  A  DESCRIP- 
TION OF  A  NEW  SPECIES). 

By  H.  Dbanb,  M.A.,  F.L.S.,  <kc.,  and  J.  H.  Maiden,  F.L.S.,  <kc. 

The  question  of  hybridisation  amongst  Eucalypts  has  been  a 
moot  one  for  many  years.  Recently  we  called  attention  to  the 
subject  (these  Proceedings,  1900,  xxv.,  Ill),  and  Mr.  R.  H. 
Cambage  has  a  further  note  {ibid,,  xxv.,  716).  We  would  point 
out  that  in  supposed  cases  of  hybridism  an  Ironbark  has  hitherto 
been  generally  looked  upon  as  one  of  the  parents. 

We  again  invite  attention  to  the  trees  distinguished  in  a  former 
paper  as  6,  c,  rf,  «,/ (these  Proceedings,  1900,  xxv.,  pp.  111-112). 

We  amend  our  reference  to  6  by  stating  that  an  extended 
series  of  specimens  shows  that  its  anthers  do  not  really  differ 
from  those  of  c,  d,  e  andy.  We  look  upon  all  these  trees,  viz., 
by  c,  df  e,  fy  as  belonging  to  one  species,  all  the  differences  noted 
being  referable  to  local  variation. 

It  has  already  been  shown  that  this  tree  possesses  affinities 
both  to  E.  sideropMoia  and  hemiphloia;  some  botanists  may  look 
upon  it  as  a  variety  of  either  species.  To  our  mind  it  occupies  a 
position  so  intermediate  between  these  two  species  that  we  have 
from  time  to  time  provisionally  called  it  E,  aiderophloiay  var. 
hemiphloia,  and  E.  hemiphloia^  var.  siderophfoia;  but  both  these 
descriptive  names  have  the  objection,  in  our  view,  of  committing 
one  to  a  definite  opinion  as  to  the  parentage  of  the  species.  As 
it  seems  sufficiently  constant  in  its  characters  over  a  large  area, 
we  think  the  wisest  course  is  to  give  it  a  definite  name,  and 
therefore  propose  to  call  it  JS.  Boormani,  after  John  Luke  Boorman, 
a  collector  of  the  Botanic  Gardens,  who,  in  regard  to  this  and 
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othpr  specie)),  has  prosecuted  enijuiriea  in  an  intelligent  and  palns- 
takinj^  manner. 

Wo  are  indebt«d  to  specimens  of  a  speuies  from  Concon^^m 
Mr.  R.  H.  Cumbage,  and  the  examination  of  the  specimens  from 
the  point  of  view  of  hybridisation  ie  so  instructive  that  we  ralat« 
it  in  detail.  Mr.  Oambage  stated  that  his  tree  was  growing 
among  E.  panietilatn,  Bm.,  (another  of  the  Ironbarks),  with  S. 
kemiphloia  near.  He  added  ; — "  The  fruits  look  like  those  of  E. 
panicvlata,  but  the  bark  im  not  that  of  an  Ironbark.  The  bark 
is  as  smooth  as  that  of  E.  kemiphloia,  and  continues  right  up 
among  the  branches."  Reference  to  the  herbarium  of  the  late 
Dr.  Woolls  showed  that  he  had,  many  years  previously,  obtained 
flpecimeoH  from  the  same  locality,  and  following  is  a  copy  of  his 
label ; — "  E.  panieulata.  Bastard  Ironbark.  Bark  something  like 
Woolly  Butt  or  Box."  The  immature  fruiU  have  rims  which 
remind  one  of  those  of  E.  tneltiodora,  and,  while  seized  of  its 
affinities  to  E.  paniculala,  E.  siderophloia,  and  S.hemip/iloia,  there 
was  certainly  evidence  to  look  upon  it  as  an  aberrant  form  of  E. 
melliodora,  and  also  of  Bogietoana,  an  affinity  which  (as  regards 
the  latt«r  species)  had  already  been  arrived  at  by  Mueller  (though 
in  a  different  w'ay),  va  regards  the  Cabramatta  specimens  (see 
p.  343).  The  fruits  are  a,  shade  smaller  than  those  of  some 
specimens  in  our  posse.ssion,  and  we  have  from  time  to  time  looked 
upon  the  tree  an  a  possible  hybrid  between  E.  jianimilata  and  E. 
hemifildoia,  and  E,  panicii/ata  and  S.  melliodora  respectively. 
We  have  examined  the  trees  referred  to  by  Dr.  Woolls  aiid  Mr. 
Cambage,  and  are  of  opinion  that,  while  they  may  be  properly 
described  as  "  Black  Box  "  and  '■  Ironl)ark  Box,"  there  are  certain 
points  of  difference  Ijetween  theiu  and  the  Cabramatta  trees 
which  make  us  hesitate  in  referring  them  to  the  same  species. 
The  foliage  and  fruits  are  less  coarse  than  those  of  Cabramatta, 
and  this  cii'cuni stance,  coupled  with  the  fact  that  the  trees  grow 
amongst  E.  panicnlata,  may  cause  some  observers  who  may  be 
inclined  t^i  look  upon  the  Concord  trees  as  hybrids  to  consider 
that  E.  panifulata  is  one  of  the  parents.  Bearing  in  mind  that 
a  of   hybridisHtioii   ftinong.st   Eucnlypts   usually  break    down 
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under  fuller  examination,  we  hesitate  to  believe  that  we  have  a 
case  of  hybridisation  here,  and  will  revert  to  the  subject  at  some 
futuwtime. 

"V^h  these  somewhat  lengthy  prefatory  remarks  on  points 
connected  with  supposed  hybridism  amongst  Eucalypts,  we  proceed 
to  give  a  botcinical  description  of  E,  Bwymumi^  already  referred 
to. 

The  name  "  Black  Box  "  seems  to  be  most  generally  in  use  for 
this  species ;  the  even  better  name  of  Ironbark  Box  (which 
certainly  indicates  its  affinities)  is  nearly  as  frequently  in  use. 
At  Lue  it  is  also  called  **  She  Ironbark,"  its  difference  from  the 
ordinary  Ironbarks  being  thus  recognised. 

Bark  dark  in  colour,  often  very  dark  grey  and  even  black. 
In  texture  scaly,  sometimes  hard  scaly,  and  even  in  parts  nearly 
as  rugged  as  an  Ironbark,  but  never  as  soft  as  a  Box.  The  rough 
bark  extends  to  the  small  branches. 

Timber  pale  reddish-brown  in  colour,  hard  and  durable,  and, 
according  to  the  testimony  of  many  observers,  while  of  an  Iron- 
bark  character,  even  superior  to  the  Ironbarks  of  the  district  in 
which  it  grows.  It  is  much  sought  after  by  wheelwrights  for 
spokes  and  shafts,  and  the  special  demand  for  it  is  causing  it  to 
be  scarce  in  readily  accessible  localities. 

It  is  looked  upon  as  a  grand  pile  timber,  and  the  bushmen  say 
they  get  a  bigger  price  for  it  than  for  any  others.  The  posts  of 
the  small  bush-house  in  the  Botanic  Gardens,  Sydney,  are  of  this 
timber,  and  Mr.  Vallins,  of  Bankstown,  who  erected  it,  looks 
upon  it  as  the  most  valuable  timber  in  his  district. 

The  only  unfavourable  report  of  the  timber  we  have  seen  is  by 
the  late  Mr.  T.  Shepherd,  who,  while  praising  its  good  qualities, 
speaks  of  it  as  a  bad  burning  wood — perhaps  really  an  advantage, 
as  a  timber  of  this  character  is  really  too  valuable  for  use  as  fuel. 

Sucker  leaves  broad  and  coarse,  nearly  orbicular,  but  early 
becoming  lanceolate. 

Mature  leaves  ovate-lanceolate  to  lanceolate,  usually  three  to 
six  inches  long,  and  over  one  inch  in  breadth;  veins  fine  and. 
rather  spreading,  the  intramarginal  vein  usually  quite  close  to 
23 
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the  ixlge.  Texture  of  tho  leaf  coriiiceuUH  and  tough,  like  that  of 
E.  Hfderophlaia. 

fiitefo.-The  h'lde  and  stamens  appear  to  us  not  to  differ  from 
thwo  of  B.  lid'iophloia. 

Opireulwn  conical,  like  that  of  E.  ndtrophhia,  but  we  have  not 
observed  tlm  i>perautum  much  to  exceed  the  calyx,  which  is  very 
coniinonty  the  cuk  in  E.  nderopbloiu,  especially  in  vor.  rostrata. 

Fruiln  nwvi'iy  somiovate,  often  slightly  angular,  usually  pre- 
xenting  a  t(<^  deal  of  resemblance  to  those  of  E.  aiderophioia,  bat 
the  valvea  (which  usually  number  four,  and  sometimes  five) 
wMrrcly  cxwrtcd.  About  three  to  four  lines  in  diameter,  and 
not  contracting;  at  the  orifice.  Sometimes  so  subcylindrical  in 
•haps  as  to  exhibit  considerable  resemblance  to  those  of  typical 
B.  liimiphUna,  P.v.M. 

Anni/-!. — f inn ks town  and  Cabramatta  districts,  thence  across 
coimtcy  (o  Penrith.  It  has  also  been  found  at  Lne  on  the 
Mudftee  line. 

E.  Boormnni  seems  to  have  its  closest  atBuity  to  E.  drtpono- 
phylla:  Further  investigations  may  even  cause  it  to  be  looked 
upon  OS  a  southern  form  of  the  Queensland  species;  but  the  latter 
in  idwiiys  described  as  an  Ironbark,  and  the  fragments  of  the 
lj|H!  that  we  have  hitherto  liiul  the  opportunity  "f  seeing  present 
dini-rmio-s  in  the  fruit  and  leaves  which  make  us  icA  that  the 
intiTcsts  of  sciCTK.'O  will  best  \w.  served  in  giving  the  fui'nier  a 

E.  nnormani,  when  youufr,  has  tin.'  tiattisb  bark  often  seen  in 
yiuri;;  E.  nidernphloii.  The  foliage,  iniloi-escence  and  fruits  r,liow 
obviuiis  rcKemltlance  to  thai  s|>eeios  while  its  resemblances  to  E. 
!f.mi/>liloiii  have  in  our  former  paper  (xxv.,  111-L')  and  in  this 

A".  llo;,;„a,ii  has  undoubted  affinity  to  our  E.  "ffiuix.  particu- 
laily  in  the  timber  and  bark.  At  Lue  they  are  both  called 
Ulack    Box,  and,  as   far  as  specimens   in   our   possession   ifo,   we 

alscuire  mueli  alike  in  texture  and  venation,  but  the  fruits  are  very 
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as  an  Ironbark-Box  hybrid,  its  parents  being  E,  sideraxylon  and 
E.  hemiphhiay  var.  albens. 

The  species  has  undoubted  affinities  with  E.  Bosistoana.  The 
late  Baron  von  Mueller  recognised  this  by  confusing  the  two 
species;  or,  to  put  it  in»  another  way,  by  including  the  Ironbark 
Box  with  Bosistoana  (see  the  original  description,  and  our  note, 
these  Proceeding??,  xxv.,  112).  They  can,  however,  be  readily 
distinguished  by  the  rough  branches  of  E,  Boormani^  while  those 
of  E.  Bosistoana  are  smooth,  like  the  Boxes  (E,  hemiphloia,  (Sec.). 
At  the  same  time  it  must  be  noted  that  the  rough  bark  on  the 
butt  of  E.  Bosistoana  often  displays  considerable  similarity  to 
that  of  E.  Boormani. 
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■                      ii.  —A  Hkbtch  et  rax  HisTowr  or  Mabinb  OoNdsoLooT  is 

TlSUlNU. 

■                    ui.'StHTEHiTic  List  or  SPECiEa. 
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(  WITH  rBE  ConKE8- 

■                               pow.i:.bn.™.,dcp™. 
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^B                                   (9).   Qalleropoda. 
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v.— Criticu.  Rkxarkbonsome  Specieb  ikh  Diaonobbb  or 

New  SvEcae.             ^H 

i. — Intro  tJUCTiON. 

1 

Until  1878,  the  date  of  publication  of  the  Rev.  Tenison- 
Woods's  "  Census,"  (Proceedings  Royal  Society  of  Tasmania  for 
ls77),  nothiny;  wliiiteicr  hail  liecii  Hone  lowanls  an  eininieration 
of  the  Mollusca  of  Tii.sm.ini(in  walers.  In  that  Consus,  which  is 
the  bitsi.s  of  the  prfsent  pkshv,  the  author  collated  fill  the  species 
which  had  )>een  attributed  to  Tasmania  and  included  a  very  large 
niinil>er  of  new  rt|>ec;ies  diagnosed  hv  him  in  earlier  communica- 
tions to  the  same  yocioty.  Mes-srs.  Petterd  and  Be<hloine  at  later 
dates  sejKirately  contriliutei]  descriptions  of  new  Tasmanian 
Mollusca.  All'  the  aforesaid  new  species  remain  unfiyured, 
except  a  fi'w  which  w,rt:  very  indifferently  illustratwl  in  Tryon's 
"Manual  of  Concliolo-y." 
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The  want  of  good  illustrations  of  the  species  diagnosed  by  the 
the  three  authors  above-named,  has  made  it  almost  impossible  to 
bring  the  constituents  of  the  Tasmanian  molluscan  fauna  into 
correlation  with  those  of  adjacent  provincial  areas;  consequently, 
they  have,  to  a  large  extent,  been  overlooked  by  subsequent 
authors,  who,  occuppng  themselves  with  the  adjacent  faunas, 
have  imposed  different  names  for  the  majority  of  the  figured 
species. 

The  diagnoses  by  Tenison-Woods  are  for  the  most  part  ample; 
he  was  apt  in  grasping  the  dominant  characters,  and  only  in  a 
few  instances  are  generic  assignments  inaccurate.  We  cannot 
speak  quite  so  favourably  of  Mr.  Petterd's  work,  but  his  species 
claim  recognition.  Mr.  Beddome's  work  is  valueless  by  the  in- 
sufficiency of  specific  characters  and  by  faulty  generic  location; 
but  from  the  circumstance  that  one  of  us  prepared  drawings  of 
his  types  the  task  of  interpretating  his  species  would  have  been 
hopeless. 

Since  1878,  the  senior  author  of  this  "Revised  Census  "has 
been  occupied  in  an  effort  to  bring  these  insufficiently  known 
Tasmanian  species  into  an  alignment  with  better  known  species 
inhabiting  other  parts  of  the  Australian  coast,  being  aided  by  the 
gifts  of  cotypes  from  the  Revs.  Tenison-Woods  and  H.  D.  Atkinson, 
Messrs.  Petterd  and  Legrand,  besides  having  had  the  privilege  of 
the  study  of  other  critical  species  in  the  collections  of  Messrs. 
Petterd.  Simson,  Beddome,  Harrisson  and  the  Rev.  T.  Hull. 

That  the  species-names  of  the  shells  forwarded  to  Tryon  were 
in  some  instances  wrong  has  been  made  evident,  which  indicates 
that  the  Tasmanian  collectors  at  that  time  were  not  agreed  in  the 
interpretation  of  Woods's  species;  only  in  a  few  instances  has 
Tryon  indicated  the  source  of  his  materials. 

The  junior  author  of  this  essay  has  especially  studied  the  type- 
specimens  or  reputed  types,  of  many  which  are  in  the  Hobart 
Museum,  and  is  thus  enabled  to  establish  on  a  good  foundation 
the  authorities  for  the  specific  names. 

Wherever  possible  we  shall  illustrate  all   the  species  which 
remain  untigured;  and  in  this  connection  we  acknowledge  our 
24 
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ind«bio(l  11084  lo  Mr  Cimrlea  Hedley  for  the  figiarea  in  the  text  of 
type-s|ieciineiit(  contained  in  tlie  cotlections  of  Mis4  Lodcler  and 
the  Uev.  H.  U.  Atkinson.  The  five  plates  are  reproduced  fmin 
(IrAwingii  by  Mr,  W.  L.  May,  and  indude  the  greater  number  of 
Mr.  Petterd's  types  kindly  placed  at  onr  service  by  him. 

Tlu)  HfieoinK  of  which  Tastnanian  examples  have  been  studied 
by  UN  nro  indicated  by  an  asterisk  prefixed  to  the  names;  whilst 
types  or  cotypes  which  have  been  under  our  examination  are 
iiidiaatuJ  by  the  wign  !. 

Humn  of  Toniion-WooijB's  types  are  in  the  National  Museum, 
Mnlbourno,  and  though  Mr.  J.  H.  Gatliff  kindly  offered  to  make 
a  Htudy  of  them,  and  the  Museum  author! ties  were  anxious  tu 
kft)rd  facilitiM,  yet  >i>s  the  whole  raoUuscan  collection  is  stored, 
U  K  ooitaequenco  of  removal  from  the  Univei-sity,  it  is  not  possible 
Id  have  Mcefls  to  them  till  a  year  or  more, 

Hcirao  ■{MHiieti,  im  n  few  recorded  by  Dunker,  without  figui'es, 
and  othern  by  Watsou  (Challenger  Expedition  Report)  have  been 
iHtiifi(ner]  lo  Tasmania;  but  the  type- localities  are  on  the  Victorian 
Mldti  iif  [tani  Htraitn.  These  we  have  excluded,  exeepling  those 
whii^h  have  on  independent  evidence  a  claim  to  be  Taamanian. 

h.  lb.'  K'--A'-'H'^"<-  r.-f.'rcrn.-es,  East  Cast  .-mbraces  from  Swan 
Inluiid  I..  <;.i|,e  I'ilhir,  and  South  Coast  from  Oipe  Pillar  to  r^outh 


I'sLiiariiii'  >ln-lls  have  lieen  omitted  from  this  list,  as  ihej- 
icaily  U-rn  i;l(iborated  by  Mr.  W.  F.  Petterd  in  "  Con- 
riM  f'lr  a  Synlematic  Catalogue  of  the  Aquatic  Shells  of 
ill  "  ( l'r.H^  Hoy.  Soc.  Tasmania  for  ISSS). 
Iij  oiiTliunicn  the  .Systematic  List  with  a  multitude  of 
iiH,  w(;  havi-  nintritted  the  synonymic  names  to  those  that 
I'i'ial  ri'fi'rence  tu  Tasmaniau  Conchology  or  are  pertinent 
Tliesi!  arc  Mubmitted  for  the  most  part  as  the  result  of 
of  types  or  of  well-authenticat<  " 
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records  the  names  of  species  assigned  to  Tasmania  other  than 
those  in  the  Systematic  List  of  Species. 

It  remains  to  state  that  Miss  Lodder  had  made  arrangements 
to  communicate  last  year  a  Revision  of  the  Tasmanian  Marine 
MoUusca  to  this  Society;  but  on  learning  that  the  present  authors 
were  preparing  a  similar  contribution,  she  very  graciously  with- 
drew in  our  favour. 

ii. — A  Sketch  op  the  History  op  Marine  Conchology  in 

Tasmania. 

It  is  not  certain  if  any  Pre-Lamarckian  species,  presumably 
none  at  all,  were  described  from  Tasmanian  material,  though 
some  few  species  derived  from  other  sources  are  admitted  as  con- 
stituents of  the  Tasmanian  fauna. 

The  first  conchological  treasures  from  Tasmania  were  collected 
by  P^ron,  the  naturalist  to  the  Baudin  Expedition,  1801-2  (the 
narrative  of  the  Expedition,  **  Voyage  aux  Terres  Australes," 
was  published  in  1810).  The  species  were  described  by  Lamarck 
in  his  "  Animaux  sans  Vertebres,"  (Vol.  v.,  1818,  Vol.  vi.,  1819, 
and  Vol.  vii.,  1822)  as  follows  : — 

Grassatella  Kingicola,  Tellina  umhonalis^  Venus  gallinula, 
Trigonia  pectinata^  Area  trapezina,  A.  pistachia,  A.  squamosa, 
Saxicava  australis  and  Fasciolaria  eoronata  from  King  Island; 
Solen  va^inoidesj  Venus  lamellosa,  Mafeagrina  alhina  from  Canal 
D'Entrecasteaux;  Crenatula  modiolaris,  Marginella  muscaria,  M, 
formiculftj  Valuta  undulata  and  Phasianella  bulimoides  from 
Maria  Island;  Area  semitorta^  Diemen's  Land;  Monodonta  con- 
stricta,  Tasmania  (McLeay)  ;  Buccinum  fasciatum,  Tasmania 
(McLeay);  and  Conus  pontificalis.  Parages  de  la  Terre  de  Didmen 
(Pt^ron).  Some  of  the  above  species  have  not  been  rediscovered 
in  the  assigned  localities,  and  it  is  presumable  from  their  known 
distribution  that  the  Tasmanian  references  are  wrong. 

The  next  record  is  by  Quoy  and  Gaimard,  naturalists  on  board 
the  Astrolabe,  Surveying  Ship,  which  visited  Hobart.  The  new 
species  collected  there  were  described  and  tigured  in  Vol.  ii..  Part 
1    (1832),  Vol.   ii.,  part  2  (1833),   and  Vol.  iii.  (1835)  of  the 
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"Zoologio"  <»f  the  "Voyage  de  1' Aatrolabe";  they  are  as  follows:— 
SiiAontria  Difmenentin,  LiUorina  Diem«nenei»,  Cerititium 
DitriunsnM,  Trochtit  donHriclut,  T.  nanus,  T.  auratut.  Chiton 
j/taucut,  Pentm  nitida,  VfiierupiB  brevis,  V.  Diemenensis.  As 
tlkuan  nutbura  collected  also  at  Port  Western  and  Jervia  Bfty, 
describing  from  those  place-s  many  species,  their  descriptive  work 
should  hn^e  n  high  value  to  THsmaDian  coDcliologists. 

Philippi  JQ  "  Abbild.  Couch."  (Vol.  i.).  figured  Venut  placida 
II. sp,,  and  Cylherta  piaiialella,  Lamarck,  and  (VoL  iii.)  Litiorina 
DiwtenfTniH,  Q.  &,  G.  (1844-47),  but  did  not  indicate  the  source 
of  his  mat«rial. 

Swainaon,  who  had  obtained  a  high  reputation  as  a  systenuitic 
conchologiHl  as  welt  as  a  descriptive  author,  came  to  Tasmania 
as  nn  otKcial  in  Uie  Civil  Service  of  the  Colony,  and  during  hi^ 
Ntay  contributed  two  papers  on  Tasmantan  MolluscA  to  the  Pro- 
ceedings of  the  Boyal  Society  of  Tasmania  for  1854. 

Mr.  Kitnald  Uunn,  Mr.  W.  Legraud  and  Dr.  Milligan  for- 
warded species  to  the  British  Museum,  London,  which  were  de«It 
with  by  Reeve,  Deshayes,  Sowerby  and  Hanley  in  their  respective 
monographs,  and  also  by  Adam^  and  Angas. 

A  Ion";  interval  then  intervened  till  the  Rev.  Tenison-Woods 
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Since  1878,  the  largest  contributor  in  descriptive  work  is  Mr. 
W.  F.  Petterd.  In  the  Journal  of  Conchology  (Vol.  ii.,  1879), 
he  offered  criticisms  on  twelve  species  diagnosed  by  Tenison- 
Woods,  and  described  seven  new  ones;  and  in  the  same  publica- 
tion in  1884,  communicated  descriptions  of  thirty -seven  alleged 
new  species.  In  the  Proc.  R.  Soc.  Tasmania  for  1886  he 
described  five  new  species. 

The  late  Mr.  Beddome  described  **  New  Marine  Shells  of  Tas- 
mania" in  Proc.  R.  Soc.  Tasm.,  1882  and  1883. 

Mr.  John  Brazier  contributed  to  Proc.  R.  Soc.  Tasm.,  1876, 
synonyms  of  some  Tasmanian  Shells;  and  has  elsewhere  indicated 
a  few  others.  Professor  Tate  and  Mr.  Charles  Hedley  have  in- 
cidentally described  species  from  Tasmanian  material,  also  recog- 
nising the  extra-limital  distribution  of  many  species. 

The  "  Census,"  by  Tenison- Woods,  is  based  largely  on  the 
collections  made  by  the  Rev.  H.  D.  Atkinson,  Messrs.  W.  P. 
Petterd,  W.  Legrand  and  Augustus  Simson.  Some  of  the  type- 
specimens  are  in  the  Hobart  Museum,  but  the  majority  of  them 
are  retained  by  the  collectors.  After  the  date  of  the  publication 
of  the  Census,  the  late  Mr.  Beddome  became  an  active  collector; 
he  acquired  the  collection  of  Mr.  Legrand,  and  on  his  death  the 
united  collection  passed  into  the  hands  of  Colonel  Beddome  in 
London.  Mr.  Harrisson  also  did  good  work ;  his  collection 
became  the  property  of  Mr.  W.  L.  May.  Miss.  Lodder's  collec- 
tion furnished  several  additional  species  to  the  "  Census  "  list, 
which  were  described  by  Mr.  Petterd,  the  types  remaining  in  her 
possession.  The  Rev.  T.  Hull  is  another  collector,  whose  cabinet 
has  been  utilised  by  us.  Considerable  additions  to  the  King 
Island  list,  including  a  few  species  new  for  Tasmania,  have  been 
made  from  several  parcels  of  shell-material  received  by  Mr. 
J.  F.  Mulder  of  Geelong,  which  were  determined  by  one  of  us. 

There  cannot  be  a  doubt  that  among  the  earlier  collections 
there  were  aliens  to  the  fauna  arising  from  error  in  the  locality 
name,  possibly,  some  by  confusion  of  "  He  de  Diemen  "  with  Terre 
de  Diemen,  which  is  in  N.  W.  Australia.  Hence,  Area  semitorta 
crept  an  entry  into  the  Tasmanian  list. 
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Another  source  of  error  is  the  accider 
specie*  by  traders  to  the  lalauds  of  the  Flinders  Group.  Of  the 
eleven  species  received  by  the  Rev.  Ten isoo- Woods  from  Mr. 
Ronald  Ounn,  tive  of  them  attribut-ed  U>  the  North  Coast  are 
represented  by  unicums  and  have  not  been  rediscovered  ;  we 
consider  them  to  have  been  introduced. 

The  issue  to  us  (August  lat,  1900),  at  the  lost  moment  of  resign- 
ing this  manuscript  to  the  Society,  of  a  paper  entitled  "  A  List 
of  T&smanian  Shells  in  the  Tfumanioin  Museum  Collection,  with 
the  names  of  many  Species  that  are  not  yet  represented  therein, 
by  M.  Lodder"  (Proc.  R.  8oc.  Ta.smania.  issued  June.  1900), 
comes  rather  late  to  permit  of  on  esact  revision  of  the  claims  of 
some  specie-s  to  inclusion  in  the  Ta-smanian  list  ;  certainly  the 
majority  of  these  are  included  on  very  uncertain  evidence  as 
regards  their  Tasmanian  occurrence.  Doubtlessly,  many  of  the 
Victorian  species  may  yet  be  found  on  the  northern  coast,  which 
lias  nut  been  so  thorouglily  explored  as  other  parts. 

The  species  quoted  by  Miss  Lodder  as  forming  part  of  the 
collection  in  the  Hobart  Museum  have  been  re-examined,  with 
the  result  that  our  interpretations  remain  unaltered. 

Messrs.  Petterd  and  May  lia^e  intimated  thnt  they  will  donate 
their  types  to  tlie  Hobart  iluseum. 

iii.— f;YSTEM.*Tic  List  of  Sprcies, 

Chis-^  CEPHAH'Pt'DA- 

Kaiiiily  ARi.;ON.\L'TID.E, 

Genii>    Ari^onavta,    Limu'^.  iTofi. 

•A    \0DOSA,  Solander,  ITStJ;    f>owerl>y,  Thes.  Conch.,  t.257,  IS. 

Census  Aust.  Mas,.  Sydney;   East  iiiid  South  Coasts,  ir.  L.Ma^. 

f>.niilv  OC'TOl'ODUl.t 

Genus    OcTOPVS.    I-amarvk,  17iH>. 

0.  PiCTi-s.  Bnvk,  1>Sl\  Hoyl.s  Cballouirer  Zo.>l.,  .vvi..  IfiS6. 
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Fluttilj  SEPIOUD^ 

Genus    Isiotkuthis,  Verrill,  1^81. 

L  Tasmamica,  Pfieiffer  (Sepioia).  Ceph.  Hamburg  Mus.,  p.  ^  t.  7, 
1884(t7pe>. 

Family  OXYCHOTEUTHID.E. 

Genus   Osctchotkuthis,  Lichtenstein^  1818. 

*0.  BUTiLirs,  Gould,  MoR  Wilkes'  Exped.,  f.  595,  1852. 
(ColL  W.  K  May). 

Family  SEPIID.^ 

Grenus   Sbpia,  Linne,  1766. 

♦S.  Capbhsis,  lyOrbigny,  Ceph  Acet.,  t.  7.  f.  1-3,  1836. 
North  Coast,  MUs  Ladder  (Hobart  Mus. !). 

♦S.  MB8TU8,  Gray,  Brit.  Mus.  Cat.,  p.  108,  1849. 
North  Coast,  Mws  Ladder  (Hobart  Mus. !). 

♦S.  BLOXGATA,  lyOrbiguy  k  F^russac,  Moll.  Viv.,  t  13,  f.  7  and  9. 
North  Coast,  Miss  Ladder  (Hobart  Mus.  !). 

S.  ACSTRALI8,  D'Orbigny;  Challenger  ZooL,  t.  7,  f.  4. 
Miss  Ladder  (Hobart  Mus.). 

FamUy  SPIRULID.^ 
Genus   Spirula,  Lamarck,  1801. 

*S.  austraus,  Brugniere,  Encyc.  Method.,  t.  465,  f.  15. 

Census,  rather  uncommon;  King  Island,  R.   Tate]  Frederick 
Henry  and  Storm  Bays,  W.  L.  May, 

Class  GASTEROPODA. 

Subclass  PBOSOB&ANCHIATA. 

FamUy  MURICID.E. 

Genus   Typhis,  Montfort,  1810. 

*T.  ARCUATU8,  Hinds,  P.Z.S.,  1843,  p.  19;  Reeve,  Conch.  Icon., 
f.  10,  1874. 
Long  Bay,  Bruni  Id.,  Ten,-Wood8)    D'Entrecasteaux  Channel 
in  deep  water,  W,  L,  May, 
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Qenus    Murex,  Linn^,  1758. 
Subgenus  pTERONOTua,  Swainson,  1840. 

*M.  TKiroRMis,  Reeve,  Conch.  Icon.,  f.  53, 

M.  zonatu»,  Teu.-Woods,  P.R.8.  Taam,,  1877,  p.  133. 
Somewhat  common  {Census) ;  N.  Coast;  E.  CoEist,  rare,  W.  £. 
ilay\  King  Island  ! 
•M,  Anoasi,  Cro88e  A-  Yinchev  {TyphU),  Journ.  de  Conch.,  xi., 
L  I,  f.2,  1S63. 
Long  Bay  (CeDsus);  Frederick  Henry  Bay  and  D'Entrecasteaux 
Channel,  W.  I.  May. 

Subgenus  Ocikbbra,  Leach,  1847. 
*M.  BRAZiKRi,  Angtts.  P.Z.S.,  1877,  p.l71,  t.26,f.3. 
Trop/wn  tumida,  Petterd,  Journ.  Conch.,  1884,  p.  141. 
N.  W.  Coast  (type  of  T.  Ivmidal). 

Subgenus  Phtlloitotds,  Swainson,  1S40. 

*M.    U.MB1L1CATUS,    Ten.-Woods  {Trop/ton),   P.R.S.Tasm.,   1876, 

p.  135;  .V.  nmbilicatus,  Verco,  T.R.S.  S.  Aust.,  1896,  p.  231, 

t.  7,  f.  4  a-c;    I'romlpiiu-  nmhilknius,   Tryun,   JIan.  Conch., 

ii.,  p.  15.^. 

Type;  N.  nn<l  E.  Coasts;  Kin-  I^slaiul  !- 

*5L   LAMINATUS,   Petterd  {Tr,;,l,„„),  Journ.  Conch.,  1884,  p.  136. 


(PI.  i: 


f.  3).- 


Tanmr  Heads  (type)  ! 


,   Jloi 


Ifort,  l.-ilO. 
„  X.,   It^TO,  0 


"T.  Petterdi,  Cro^ise,  Journ.  de  Vv 
f.2,  1S71. 
T.  dathmiu^,  Ten.-Woods,  P.R.S.Tasm.,  187C,  p.  136. 
Abundant  (Census):  general,  11'.  L.  .\fa//. 
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♦T.  Brazieri,  Ten.- Woods,  P.R.S.  Tasm.,  1876,  p.  136;  Hedley, 

P.L.S.N.S.W.,  1900,  XXV.,  p.  726,  f.  23. 

Siphonalia  castanea^  Ten.-Woods,  op,  ciL,  1877,  p.  139  (much 

worn  and  dead). 
Long  Bay  (tyipe);  Frederick  Henry  Bay  and  D'Entrecasteaux 

Channel,  W,  L.  May, 

*T.  GoLDSTBiNi,  Ten. -Woods,  P.RS.Tasm.,  1876,  p.  136;  Verco, 
T.R.S.S.Aust.,  xix.,  p.  97,  t.  1,  f.  4,  4a,  5. 
Long  Bay  (type);  D'Entrecasteaux  Channel  oflf  Pilot  Station, 
W,  L,  May. 

*T.  Hanlbyi,  Angas,  P.Z.S.,  1867,  p.  110,  1. 13,  f.  1. 

T,  Assist,  Ten.-Wood8,  P.  R.S.Tasm.,  1877,  p.  132;  Verco,  T.R.S. 

S.Aust.,  1895,  p.  9»,  t.  3,  f.  2  (radula). 
Urosalpinx  Assist,  Tryon,  Man.  Conch.,  ii.,  p.  155. 
Var.  sqaamossifna  (sLii  elate  form),  Ten.-Woods,  op.  cit,,  1879. 
North  Coast  (type). 

♦T.  PAiviiE,  Crosse  <fe  Fischer,  Journ.  de  Conch.,  xii.,  1 11,  £.  7, 
1864. 
T,  austrcUis,  Ten.-Woods,  P.R.S.  Tasm.,  1876,  p.  136. 
Long  Bay  (type  of  T.  australis);  general,  W.  L,  May, 

Genus    Purpura,  Brugui^re,  1789. 

*P.  Baileyana,  Ten-Woods,  T.R.S.  Vict,  xvii.,  p.  80,  f.  1-2, 1881. 
The  Leven,   N.  Coast  {Miss  Lodder  !);  Tamar  Heads,  Mrs, 
Eddie;  (type  in  Coll.  Tate). 

*P.  8UCCINCTA,  Martyn,  1784;  Reeve,  Conch.  Icon.  f.  23. 
(Census). 

*Var.  texiiliosa,  Lamarck,  1822;  Quoy  Je  Gaimard,  Voy.  Astro- 
labe, t.  37,  f.  1. 
Very  common  (Census);  King  Island,  R,  Tate. 

Genus    Agnbwia,  Ten. -Woods,  1878. 

Adamsia^  Dunker,  1860,  nom.  prseoc. 

*A.  TRIT0NIF0RMI8,  Blainville  (/^wr/?wra);  Kiener,  Mon.,  t.8,  f.  18. 
Adamsia  typica,  Dunker,  P.Z  S.,  1860,  p.  421. 
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«i»,  Tryon,  Man.  Couch,,  ii.,  t.  39,  f.  191. 
iib);  Frederick  Henry  Bay,  i 
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Urotalpiitx  Iritonifori 
N.  Coast,  rare  (Cena 
L.  May. 
•A.  Adblaid*.  Adama  &.  Angaa,  P.Z.S.,  1863,  p.  421,  t,  37,  f.  2. 
King  Island,  R.  Tate;  North  Coast,  IT.  F.  Fetlerd.  I 

Genus    .SisTKCM,  MontEort,  It^lO. 
Rieinula,  Lamarck,  1812. 
*S,  AoKLAiDBSflls,  CroHsei  Fischer,  Journ.de  Conch.,  1865,  p.  50, 
t.  2,  f.  1. 
'Purpura  Ullorinnides,  Ten.-Wooda,  P.B.S.  Tasm.,  1876,  p.  135, 
*P.  prop!tiq>ta,  Ten.-Woods,  op,  cU..  1877,  p.  135. ! 
*C<»ninellti  alboUrafa,  Ten. -Woods,  op.  cit,  1879,  p.  33.  ! 
Flinders  Island,  Ten.-  Woodg;  general,  IT.  L.  May. 
♦S.  RBTICOLATUM,  Quoy  A'  Gaimard  (Purpura),  Voy.  Astrolabe, 
ii.,  t.38,  f.  17-18. 
Purpura  kumilia,  Crosse  4   Fischer,  Jouru.  He   Conch,,  18G5, 

t.  2.  f.  2. 
Loc.  1  (Censos):  King  Island,  R.  Tate;  Frederick   Henry  Bay, 
,  r.  L.  Moy. 


Faiiiily  LAMFUSIU).!-;, 
L  A  >i  P  u  s  1  A,  ydiuiuacli 


*L.  AUSTRALIA.  I-amarck.  Isj: 
EastCodsC,  T^:.-W<.<.<ls:   S 
*L.    8UBD18T0RTA,  LtililarLk, 
t.  1,  f.  ■-'- 

Common  (Gmis 

S.  Const,   ir.  L.  Mu,,. 

*L,  Bassi,  Angas,  P.Z.S..  ISt 

T'-ito>ifr<,te>-cuh,».  Dvuiker, 

I  l:.  Ci., 


Ilcll. 

md. 

Ice 

L 

Tn\ 

t„,t  K 

0.13. 

',  c, 

.no 

li. 

Icon 

1.  {Tr 

Jtoii), 

s);  N.  iiiid  E.  Cuii 


M;ilak.  Blat,,  1^71.1 
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♦L.  Spbnglbri,  Dillwyn,  1817;  Quoy  tS:  Gaimard,  Voy.  Astrolabe, 
il,  p.  538,  t.  40,  f.  1-2. 
Triton  cutckceus^  Chemnitz,  non  Linn6. 

Loc.  ?  (Census);  very  common  on  S.  and  E.  Coasts,  very  rare 
on  N.  Coast,  W,  L.  May. 

♦L.  Watbbhousei,  Adams  &  Angas,  P.Z.S.,  1864,  p.  35;  Kobelt, 
Conch.  Cab.,  iii.,  p.  166,  t.  44,  f.  5,  1878. 
Loc.  I  (Census);  all  round  the  coast,  but  uncommon,  W.  L.  May. 

*L.  FUSiFORMis,  Kiener,  Monog.,  xxxvi.,  t  5,  f.  2. 

E.  Coast,  Ten.- Woods;  near  Maria  Island,  W,  L.  May. 

♦L.  EBURNEA,  Reeve,  Conch.  Icon.,  f.  69,  1844. 
E.  Coast,  W.  L.  May, 

♦L.  VERRUCOSA,  Reeve,  Conch.  Icon.,  f.  71,  1844. 

King  Island,  B.  Tate;  Frederick  Henry  Bay  and  E.  Coast,  W. 
L.  May. 

*L.  QuoYi,  Reeve,  Conch.  Icon.,  f.  93,  1844. 

Common  [on  N.  Coast],  Ten.-  Woods;  Frederick  Henry  Bay  and 
D'Entrecasteaux  Channel,  W,  L.  May;  Ring  Island.  ! 

♦L.  NODOCOSTATA,  Tate  tk  May,  T.R.S.  S.  Aust.,  xxiv.,  p.  90,  1900. 
(Pl.zxiii.,fig.  2). 
E.  Coast,  W.  L.  May  ! . 

Genus    Colubraria,  Schumacher,  1817. 

Epidrovius^  Morch,  1852  (apud  Klein,  1753). 

♦C.    Bednalli,  Brazier,  P.L.S.N.S.W..  1875,  p.  6;   Try  on,  Man. 
Conch.,  iii.,  t.  85,  f.  576  (original). 
Pisania  Tasmanica,  Ten.- Woods,  P.R.S.Tasm.,  1876,  p.  134. 
D'Entrecasteaux  Channel,  rare  (type  of  /"*.  Tasmanica);  King 
Island,  R.  Tate;  S.  and  E.  Coasts,  rare,  W.  L.  May. 

Genus    Apollo,  Montfort,  1810. 
Aryobuccinum^  Klein,  1753  (preLinnean). 

♦A.  LEUCOSTOMUS,  Lamarck  {Ranella),  1822. 

Triton  leucostomuniy  Quoy   &   Gaimard,  Voy.  Astrolabe,  ii., 

p.  546,  t.  40,  f.  3-5. 
Common  (Census);  S.  <fe  E.  Coasts,  W.  L.  May. 
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♦A,  ABGus,  Omelin  (Murex),  1790. 

Hantlla  vexillum,  Sowerby,  Conch.  lUus.,  f.  2. 
Loc.  1  (Census):  S.  and  K.  Coaats,   IT.  L.  May. 
•A.  KPiTRKMca,  Ten.-Woods  {Rnwlla),  P  R.S.  Tasm.,  1877,  p.  ISa. 
IPLiuii.,  flg  IS). 
Tssmania  (type  in  Hobart  Mus,  t);  Circular  Head,  Mrt.  Eddit. ! 
P.mily  FUSIDJ!. 
Genus    FuBUS,  Lamafck,  1801. 
•F.  Nov«-HoLi^sDi,E,  Reeve,  Conob   Icon,,  f.  TO,  1847. 

Common   (Census)  ;    Frederick    Henry  Bay  and   East  Coast, 
common,  ir.  I.  May. 
*F.  PYBCLATUS,  Reeve,  Conch.  loon.,  f  50,  1847. 

Circular  Head,  common  (type),  IT.  F.  Petterd  and  fV.  L.  May. 
*F.  osTULATna,  Reeve,  Conch.  Icon.,  f,  66,  1847. 

F.  Legrandi,  Ten.-Wuods,  P.R.S.Taara.,  187G.  p.  137. 
N.  Coast,  »'.  F.  PelUrd,  E.  Coast  (type  of  F.  Legraudi  !). 
F.  DcsKEKi,  Jonas,    Malak,    Beitrag.,  p.  129,    1844;    Philippi, 
Abbild.,  ii.,  p.  191,  t.  4,  f.  4,  1847. 
Siphonaliafuscoz<mata,  Angas,  P.Z.S.,  1865,  t.  2,  t.  7-8. 
King  Island  (Cen-iU>j;   Flinders  Id.  and   Funieaux   Group,   W. 

F.    I'M-T'l. 

Genus    L  a  t  i  ii  u  r  l' m  u  s,    ro^suiaiiii,  18^9. 
*L.  Splcehc,  Ten.-Wouds  (F';-'s),  P.H.S.Tasm.,  1S7C,  p.  137. 
/..   m>'o/!w>M,  Tate,  T,li..S..-<.Aust.,  xiv,  lf<91,  p.  258,  t.ll.f  3. 
King  Island  (type  I). 


,   Lni 


rck,  1801, 

.9.  f.  1;  and  v 


•F.  coRONATA,  Lamarck,  18:22;  Kiener  Moi 

fHHiformi:*,  Valenciennes,  l.-^43. 

King  Island  (cotype  1);  (Census). 

Family  BUCCINID.li:. 

Genus    Siphon.vli.v  A,  Adams,  1863. 

*y.  riiLATATA,  Quuy  A  Gaimard  (Fusus),  Zool,  Voy.  Astrolabe, 
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Fii»u4  Taamattiengia,  Adama  &  Angas,  F.Z.S.,  1863,  t.  37,  f.  1. 

=  Siphonalia  maxitna,  Tryon,  Man.  Conch.,  iii.,  t  54,  f,  335, 

1881, 
S.  oligoHira,  Tate,  T.E.S.  S.  Aust.,  xiv,.  1891,  p. 258,  tU,  f.6. 
N.  Coaat  (Census)  and   W.  L.  May;  type  of  F.  Tasmaniengit, 

and  common,  S.  Coaat,  W.  L.  May;  King  Island.  ! 

Genus   Pisakia,  Bivona,  1832. 
•P.    BETICULATA,  A.  Adams,  P.ZS.    18B4,  p.  138;   Tryon,  Man. 
Conch.,  iii.,  t.  71.  £.201. 
Loc  1  (Census);    King  Island,  A.  Tate;  S.  and  E.  Coasts,  but  not 
common,  W.  L.  May. 

Genus    Cantbards,  Morch,  1852. 
•C.  CtABKBi,  Ten.-Wooda  {Siphonalia),  P.R.S.  Tasm.,  1876,  p.  6; 
BMlKria  elarkei,  Hedley,  P.L.S.N.S.W.,  xxv.,  p.  726,  f.  24, 
1901 
Long  Bay  (type!);  King  Island,  A.  Tate;  Frederick  Henry  Bay 
and  D'Entrecasteaux  Channel,  W,  L.  May. 
•C.  TURRiTus,  Ten,.Woods  (A'i;(Aonai«i),  P.R.a.  Tasm.,  1876,  p.  6. 

Long  Bay  (type  !);  D'Entrecasteaux  Channel,  W.  L.  May. 
*C.  BBUBNKU8,  Petteid  {Trophon).  Journ,  Conch.,  1884,  p.  142. 
(Icit  fig.  l|. 
Tamar  Heads  (type  !). 
•C.   KiNGicoLA.   Tate-  &.  May,  T.R.S.S.  Aust., 
xxiv.,   p.  91,  IduO.     (PUtBxziT.,  fig.  ao). 
King  Island  (type;  Coll.  It..  Tat-e). 
Genus    Cominblla,  Gray,  1847. 
*C.  COBTATA,  Quoy  i  Gaimard  (Bttociiium),  Voy. 
Aatrolabe,  ii.,  p.  417,  t.  -iO,  f.  17-20. 
King  Island  I;  Bass  UtrailH,  common;  S.  Coast 
(rare,  Census). 

Var.   Angasi,   Crosse   {Buceinnm),  Journ.   de 

Conch.,  1864,  t.  Il,f.  5.     "A    dark   variety  of   C.  i 
(Census). 


^^^1 
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•C.  tiNEOLATA,  Lamarck  (Buccimim),  1809. 

C.  tth-eofaut.  Kiener  (Buednum),  Coq.  Viv ,  t.  10,  f  34,  18«. 
C,  LACTKA,  Reeve  { /iueciniijn).  Couch.  Icon.,  f.  117. 

King  iHland,  H.  Tale;  common  (Census). 
*Var.  Tannumiea,  Ten.-Woixls,  P.K.S.Tasra.,  1876.  p.  139. 

Long  Bay  (type);  8.  Coast.  fV.  L.  May. 

Genua   Josbpha,  Ten. -Woods,  1879. 
*J.  Tasmasica,  Ten.-Woods,  P.R.S.Taam.,  1879,  p  32. 

Pho»  TVwnwHMMM,  Verco,  T.R.8  S.  Aust.,  x«.,  H96,  t.  6,  £.  5. 
N,  Tasmania,  Loutil  Bay,  King  Island,  Kent  Group  (type  and 
cotypes). 

G«nii8   Phos,  Montfort.  1810. 
*P.    TKunicoBTATUB,  Ten.  Woods  (ComiKdIa),  P.R.S.Tosm.,  1877, 
p.  135.    (Tart  flg.  9). 

Eagle  Hawk  Neck  (type);  Frederick  Henry 
and  Adventure  Bays,  H'.  L.  May. 

Fnmily  NASSIDjE. 
Genus    N  a  se  *,  Lamarck,  1799. 

'N.     F\srtArA.     Lnmai-ck-    {B.icciuum),    \Mi; 
Quny  iK   GaJmaixl,  Vuy.  Astrolal-e.  p   4+5. 
t.3:;,  f  IS-iil. 
Tasmiuiin  (cotyjie};  common  and  widely  dis- 
tributed iCcnsus). 

*N.jACKsosiAN-A,Qaoy.v.-t;iiim«nI(fl.-w»<«m), 
Voy.  A.-*!r..-la)«;  I.  ;iL>.  /.  I'.-i-l'tl.  lf<33. 
.V.    Mi,ni^ri.in<i,   Cross,-,   J„urii.   <le  Conch., 
l.-;t>4,  t.  i:!,  f.  (1  (ii  d.'f..rme.l  .state) 

(Ceu^u-);   N,W,  Cna^t   for  .V.  M unieria.ia.  H. 
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♦N.  BuRCHARDi,  Dunker  (Buccinum),  in  Philippi's  Abild.,  iii,  t  2, 

£.  14,  1849. 
y.   labecula,  A.    Adams,  P.Z.S.,  1851,  p.  98;    Reeve,  Conch. 

Icon.,  f.  166. 
Swan  Point,  Tamar  River,  B,  Tate, 

*N.  LI  BELLA,  Reeve,  Conch.  Icon.,  t.  5,  f.  27,  1853. 

iV.  Tasmanica,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  150. 
Type  of  iV.   Tasmanica ;  rather  common,  N.  and  E.  Coasts, 
Te7i.'  Woods. 

♦N.  PAUPERA,  Gould,  1850;  Wilkes  Exped.,  262,  f.  330. 
i\r.  tringa,  Sowerby,  Journ.  de  Conch.,  1864,  t.  10,  f.  7. 
iV.  compacta,  Angas,  P.Z.S.,  1865,  p.  154, 
iV.  rufocincta^  Angas,  P.Z.S.,  1867;  Ten.-Woods,  Census,  1878, 

p.  29;  non  Adams,  1851. 
Bass  Straits;  Pig  Island,  Tamar  (Census);  King  Island,  B, 
Tate;  Frederick  Henry  Bay,  IT.  L.  May. 

Family  VOLUTID.E. 

Genus    V  o  l  u  t  a,  Linne,  1758. 

Section  Amoria 

*V.  undulata,  Lamarck,  1822;  Quoy  &  Gaimard,  Voy.  Astrolabe, 

t.  44,  f.  1-2,  1833. 
V.  Angasij  Sowerby,  Thes.  Conch.,  f.  99. 

Bass  Straits  and  Maria  Island  (Lamarck);  common  (Census). 
V.   Kingii,  Cox,   P.Z.S.,   1869,   t.  26,  f.  3.     "A  pale  variety 

peculiar  to  the  islands  of  Bass  Straits  "  (Census). 
V.  Sclateri,  Cox,  P.Z.S.,  1869,  f.  26. 
Flinders  Island  (Census). 

Section  Alcithoe. 

*V.   PU8IF0RMIS,   Swainson,   Appx,  Bligh  Cat.;    Reeve,   Conch. 
Icon.,  f.  6,  1849. 
Common,  N.  W.  (Census);  Frederick  Henry  Bay,  W.  L.  May. 
*  Var.  micropapillosa,  Beddome,  P.R.S.  Tasm.,  1897,  p.  86. 
River  Derwent. 
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*V.  fAFiLLOSA,  Swainaon,  Appx.  Bljgh  Cat. 
r.  papillarU,  Reeve,  Conch.  Icon.,  f.  10,  1849. 
Loc  1  (Census);  Circular  Head,  W.  I.  May. 
Var.  Macguarienmg,  Petterd,  Journ.  Conch.,  1879,  p.  343,  la  of 

A  yellow  colour  without  markingi. 
Macquarie  Harbour. 
*V.  HoADKNiGBTX,  McCoj",  Ann.  Mag.  Nat.  Hist.,  1881,  p.  89, 
t.  7,  f.  -2. 
Maria  Island,  W.L.  May;  E.  Coast  n»ar  Swansea,  Mrg.  Irvine. 

Section  MamilUna. 
»V.  MAMiLLA,  Gray  (C^iU),  P.Z.S.,  I844,p.  149;   Volula  mamilla, 
Reeve,  Conth.  Icon.,  f.  44,  1849. 
N.  Coast,  extremely  rare  (Census):  Frederick  Henry  Bay  and 
E.  Coast,  IT.  L.  May. 

QenuB   Ltria,  Gray,  1847. 
L,    HITBAKP0RHI8,    Lamarck    {Yolula),    1822;    Reeve,    Conch. 
Icon.,  f.  7,  IS49. 
Rarely  seen  in  Bass  Straits  (Census). 

Kmnily  MITRID.K. 
Conus    .MiTitA,    Ijiiiiiirc:k.  1799, 
*M.  r.LAKKA,  Swrtinson,  Exotic  C.UK'h..  i..  t.  "24.  1S:>]. 

M.    I,,u-ci„al.<.    Quoy   .t   Gaiiiim-d,    V,.y,   AstrolaW,    t.  4.5  bis. 

f.  14-1.-.,  l.-=:i3. 

*.!/.  (l^clieU,  K.-.'v,.,  C.ncli.   l<Mn.,  i.  44,  1S49, 
Rare  (C.-iiMisK   FrrdiTi^'k  Ui'drv  liiiy,   IF.  L.  if<uj. 
*M.  AUSTRAMS,  SwaiHM.n.  Znul.    Illii.l..  i.,  ]V  IS, 

.1/.  m,:l.>ln,oi.  Quov  ,\;  Gaiiiiiu-.l,  \\,y.  Avtivlube,  1.  4-5,  f  2G-L*7, 

ltS33. 
X.  and  K.  Coa-t-.  ratlior  i;uv  (C.-i^.u>);   Kin-  Island.  : 
•M.  BAKIA,  lUin,',   C'uiioh.  loi.ii.,  f.  ir.T.  1^44. 
,1/.  I!vs.tl,-.  Mv-.i-.  R/.S.,  l.^.j,-,,  t.  -1.  i.  <1, 
Ai',.i,ini'.ii  -l.cll  .(■,-(, -u- 
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■H.  PICA,  Reeve,  Coach.  Icon.,  f.  247,  164S. 
Rather  eomm<m  (Censos);  K  and  S.  Uout^  W.  L.  May;  Kiuf 


•M.  cnRAMOMBA.  A.  Ad&ou  <  Volutomitra),  P.Z.S.,  1851,  p.  134. 
HeUl  (Mm.  Coming) ;    Oyster  Bay,  TMnwnU,  Dr.  MiOiym 
(iDuiy  specimens  in  Brit.  Hoc). 

Geniu  Turn  BIB,  Hcmtfort,  1810. 

TwrrienU,  Klein,  1753  (preLumean  . 

•T.  hAXcnCAVA,  Ten-Woeds  (ififraX  PRJ&.  T-at..  1«TT,  p.  133. 

Tammr  Httida  (type);  Derveirt  Eaturj.  W.  L.  Uty. 
*T.  tcaMxnmmi%,  Teo-Wowl*   IMitra^,  P.R.8.Ta4mL.  p.lt4. 

187fiL     (l!Ht%.  !>. 

Leog  Bej  (tfper;  D'EatntaMcaax  Chund, 
*T.  TAOunco;   Ttm^V-Mfk   (Mitrm^  P.HJi. 

TMB.,l?T«.pul3». 

Bare,  T^a  -  Wvtdf  VtaantuMi^xex  <11iimma£. 

*T.  I^iWaVSKlTml  -'VvwOt  'J/Mtra:.  f  a^t  Ttutt: 

1-74,  f^  ]«.(^.  KM  ja_  i-rir.  J,,  is 

T.  i»K«»^<uB.i.  Anja«    ifrtru.  ^-Z.*;    J^^* 
p.3;S.  t.  2*  f  ]>iS 

Itw;-  AuBl   iAut..  u..  JtfUl'   J.  :;jt       r^uvfi-iu:  ''jvI      b*r.     >i 
CSreuiw  Ha*.  Tei^.-W't^rir     y.i.y  iaiuui   >r  ?.^    >-«»■;  l>^,t,. 

•Kt*.  r  X  ir»|, 


■T-  n*crfc  .£.   AuMur 


:.  bij^wu;    Tutu    'jsmjCi.  . 


162  CEKaUB   OP  TBB    MARINE   UOLLrsGA   OF  TASHAMA, 

M.  TereMiE,  Ten.-Woods,  P.R.S.  Tasra.,  1876,  p.  140;  M.  sefta, 

T8n.-Wooda,  1876,  p.  HI. 
M.  Weldii,  Ten.-Woods,  1878,  p.  31. 
King  Islaad  !;    Circular  Head,  Long  Bay,  Blackman'i;  Baj, 

Tm.-Woodg:  S.  and  E.  Coasts,  If.  L.  May;  OjaUr  Bay,  Dr. 

MUligan  (in  Brit  Mua.,  Sowerby'a  typea). 
We  have  no  evideuce  of  the  clainii  of  M  Cnpenrig.  DK.,  18*5, 

or  of  M.  ruJbcinetOt  A.  Adams,  1851.  to  be  used  in  aubstitn- 


Pamily  MAROINELLID/E. 
Qenus  MARaiNSLLA,  Lamarck,  180 

•M-  Mayii,  Tate,  T.R.S.S.  Aust.,xxiv.  p.a3,  1900,  (Pl.mii., llg. : 

E.  Coast,  W.  L.  J/oy. 
*M.  Allporti,  Ten.-WoodH,  P.R.S.  Tasm.,  1876,  p. 

fig.  BO). 

Frederick  Henry  Bay  and  D'Entrewwteaux  Channel,    W.  L. 
May:  Long  Bay  (type). 
*M.  FORMICCLA,  Tjamarck,  182'2;  Reeve,  Concii.  Toon.,  f.  28. 

Maria  Island  (type);  common  (Census). 
♦M.  MUSCAKIA,  I^mnrck,  1S.'3;  Reeve,  Conch.  Icon.,  f-  29,  1864. 
Maria  Island  (type);  very  common  (Census)  on  the  E.  Coast, 

W.  L    Ma,j. 
^Var.  'minor,  M.  Jolwxioui,  Pettei'd,  Journ   Conch.,  p.  43,  1884. 
N.  and  v..  Coasts,   11'.  /'.  PetUrd. 
•M.  TUKBis-AT.s  Sowcrhy,  Thcs.  Conch.,  1846,  t.  75,  f.  70. 
E.  and  S   Coasts,   IF.  L.  Afay;  S.  Coa.-it,  rare  (Census). 
♦M.  voLUTiFoiiJiis.  Roeve,  Conch.  Icon.,  f.  131,  1665. 

King  Island,  R.  Tate:  somewhat  common  [and  widely  spread] 
(Census). 
*M.  Tasmaxica,  Ten.-Wuods.  P.R..S.  Tasm.,  1876,  p.  28;  Tryon, 

Man.  v.,  p.  23,  t   7.  f.  6  (origimal). 
•M.  STANE8LAS,  T('n.-\\",„)ds,  P.H ..S.  Tasm.,  1877,  p.  133.      (Pl.nTi., 


znL«H 
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ErcUo  pellucida^  Ten. -Woods,  op.  cU,^  1879,  p.  35. 
Var.  aJhida,  Tate,  T.R.S.S.Aust,  1878,  p.  87. 
Blackmail's  Bay  and  Table  Capes  (types);    Frederick  Henry 
Bay  and  D'Entrecasteaux  Channel,  W,  L.May;  King  Island. ! 

♦M  Strangei,  Angas,  P.Z.S ,  1877,  p.  172,  t.  26,  f.  8. 
*M,  aubbulbosa,  Tate,  T.R.S.S.Au8t.,  i.,  p.  86,  1878. 
*M,  derUiculata  (pars),  Tate,  op.  dt.,  p.  87. 
*J/.  Beddon^ei,  Petterd,  Joum.  Conch.,  1884,  p.  143. 
Frederick  Henry  Bay,    W.  L.  May ;   Southern  Coasts,  W.  F. 
Petterd !  (for  M.  Beddomei). 

♦M.  tridentata,  Tate,  T.R.S.S.Aust ,  i.,  p.  87,  1878.     (PI.  nvl., 
flg.  81). 
M.  mixta,  Petterd,  Joum.  Conch.,  1884,  p.  143. 
Circular  Head,  W,  F.  Petterd  !;  Brown  River,  W.  L.  May. 

M.  LUBRICA,  Petterd  {Volvaria),  Journ.  Conch.,  1884,  p.  143. 
Brown  River  (type). 

*M.   biplicata,  Tate  <k  May,  (see  post)   T.R.S.S.Aust.,  xxiv., 
p.  92,  1900.    (Pl.xxvii.,  flg.  87). 
Port  Esperance  in  24  fathoms,  W.  L.  May. 

*M.  ovuLUM,  Sowerby,  Thes.  Conch.,  i.,  1846,  t.  78,  f.  188. 
.\f.  Petterdi,  Beddome,  P.R.S.Tasm.,  1883,  p.  167. 
Derwent  Estuary,  W.  L.  May;  Kelso  Bay,  Tamar  River  (tjrpe 
of  M.  Petterdi  !). 

♦M.  Tenisoni,  Pritchard   Vict   Nat.,  xvii.,  p.  55,  1900. 
M.  cypraeoides,  Ten.-Woods  P.R.S.Tasin.,  1878,  p.  122. 
Frederick  Henry  Bay,  W.  L.  May;  Blackman's  Bay  (type  !,  in 
Hobart  Mus.  ];  King  Island  !. 

♦M.  PUMILIO,  Tate  k>  May  (nom.  mut.).     (PI.  xxvi.,  flg,  79). 

M.   minutissima,  Ten. -Woods.  P.R.S.Tasm.,  1876,  p.  27,  non 

Michelin. 
Long  Bay  (ColL  W.  F.  Petterd);  (type  !  in  Hobart  Mus.). 

♦M.  CRATERicuLA,  Tate  <fe  May,  T.R.S.S.Aust.,  xxiv.,p.91,  1900 
(see  post).    (PI.  xxvi.,  flg.  74). 
Off  Tinderbox  Bay  in  D'Entrecasteaux  Channel. 
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•M.  ovuLAEPORMis,  Tate  i  May,  T.R.S.S.Aust.,  Kxiv.,p.  91,  1909  I 
(aee  post).     (PI.  ii»ii..  fig,  M|. 
Erato  lacUa,  Petterd,  MS.,  non  Button. 
Loc.  1  (type  !,  Coll.  W.  F.  Petlerd). 

*M.    cTMBALCM,  Tate,  T.R.S.S.Aust.,  L,  1878,  p  87.    (PI.  nrL. 
a«.8S). 
Long  Bay,  W.  F.  PelUrd  !  (Coll.  Miss  Lodder  !}. 

*M.    Siasosi,  Tate  A  May,  T.R  S.S.Anst.,  xxiv.,  p.  92,    190a  j 

(PL  xs»ii..  fig,  gS;  PI.  «rri  ,  fig.  7B1. 
Jtf.  eknliculata  (pars),  Tate,  T.R  S.S.Aust.,  L,  p.87,  1878 ; 

Conrad,  1830. 
3f.  minima,  Petterd,  Joura.  Conch.,  1S84,  p.  144;  non  Sowerii^f  I 

1846. 
Frederick  Henry  Bay,    IT.  L.  .Vaif ;  Long  Bay  (type  !  of  j 

minima). 
•M.  MDLTiPLiCATA,  Tat«  i  May,  T.R.S.S.Aust,  xxiv.,  p.91.  191 

(see  post).     (PI.  nTii,,  fig.  88). 
(Type  in  Hobart  Mus.). 


Family  OLIVID.*;. 


Gem 


m,  1S35. 

,  18Tf!,  p. 


O.  Ai-STRALis,  Ten  -W,K>.ls.  P.R.S.Vict.; 

Clark's  I-;laud  {lyj*  in  Nut.  Mu.s.,  Melbourne). 
♦O  LF.CC0Z0NA,  .\dnm'^  i  An^as,  P  Z.Sl.,  1863,  p.4-22:  t.37,  f.23. 
Olira  hifrogUjphici,  Ten. -Woods,  non  Reeve, 
Frederick  Henry  Bay,  W.  L.  May:  Browifs  River  (Census). 
•O.  MYMPHA,   Adams  A    .-^nuiis,   P.Z.:?..  1.<'J3.  p.  4-2-2  :   Weinkauff 
in  Kuster's  Ciich.  C.ili..  1S7S,  t-  3S.  f,  10,  copied  by  Tryon, 
v.,  t.  17,  f.  46. 
Tamar  Heads.   11".  /'.  P, //.-'■'>':. 

(.Jcnus   Ancill  .V    Lamarck.  ITSHV 
•A.  MARGiNATA.   I^marck,  ISlU:  Reeve.  Coiicli.  Icon.,  f.8,  1864. 
King   Island   ami   Circular    Hcnd  (Cen-u-^i:   Frederick    Henry 
,   ir.  /,.  J/.r.,. 
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*A.  OBLONOA,  Sowerby,  1830;  Reeve,  Conch.  Icon.,  t.8,  f.24. 
A,/u9i/orm%8,  Petterd,  P.R.S.Ta8m.,  1886,  p.  342. 
Swan  Island,  Bass  Straits  (type  of  A,  fuaiformts !). 

*A.  PaTTBBDi,  Tate,  T.R  S.S.  Aust ,  1893,  p.  199.     (PI.  ixr.,  fig,  42). 
A.  obtuta,  Petterd,  P.R.S.Tasm.,  1886,  p.  342. 
Bang  Island,  E.  Tate;  N.W.  Coast  (type). 

Family  COLUMBELLID^. 
Genus  Columbrlla,  Lamarck,  1799. 

Subgenus  Mitrella,  Risso,  1826. 

*C.  SBMicoNVfiXA,  Lamarck (i?accmu/n),  1822;  Reeve, Conch. Icon., 

Columbella,  I  95,  1858. 
C.  rosacea,  Reeve,  Conch.  Icon.,  f.  183,  1859. 
Tasmania  (type  of  C^  rosacea);  common  (Census);  King  Island, 

E.  Tate, 

*C.  LiNCOLNENSis,  Reeve,  Conch.  Icon.,  f.  184,  1859. 
Common  (Census). 

♦C.  Menkbana,  Reeve,  Conch.  Icon.,  f.  69,  1858. 

C.  xavieriana,  Ten.-Woods,  P.R.S.  Tasm.,  1877,  p.  134;  Tryon, 

Man.  Conch.,  v.,  p.  137,  t.  51,  f.  50  (original). 
N.  Coast  (type  of  C,  xavieriana),  King  Island  !. 

C.  IRRORATA,  R^eve,  Conch.  Icon.,  f,  150,  1859. 
King  Island;  very  common  (Census). 

♦C.  AUSTRiNA,  Gaskoin,  P.Z.S.,  1851,  p.  9;   Reeve,  Conch.  Icon., 
f.  100. 
N.  Coast,  W.  L.  May, 

♦C.  ATTENUATA,  Augas,  P.Z.S.,  1871,  t.  1,  f.  4. 

Ttrehra  Beddomei,  Petterd,  Journ.  Conch.,  1884,  p.  142. 
Brown's  River  (Petterd's  type  !);  Pirate's  Bay,  W.  L.  May. 

*C.  Anoasi,  Brazier,  P.Z.S.,  1871,  p.  322. 

C.  interrupta,   Angas,  P.Z.S.,  1865,  p,  56,  t.  2,  f.  9-10,  non 

Gaskoin. 
C.  minuta,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  152. 
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C  minima,  Ten. -Woods,  op.  eit.,  1878  (nom.  mut.) 

C.  Teniaoni,  Tryoii,  Man.  Conch.,  v..  p.  12S,  t.  49,  (.  10.  1883. 

Swansea  {type  of  C.  minuta);  Frederick  Henrj-  Bay,  W.  L- 
May. 
•C.  Atkinsosi,  Ten. -Woods,  sp. 

Mangtlia  Atki^uoni,  Ten. -Woods,  P.R.S.Tasm.,  1876,  p.  U2. 

CdvtmbeUa  specioaa,  Angaa,  P  Z.S.,  1877,  t.  5,  f.  3. 

E.  Coast  (type !);  8.  Coast,  W.  L.  May. 
*C.  LiNEOLATA,Brazier,P.L.S.N.S.W.,1877,p.231;  Tryon.  Man. 
Concb.,  v.,  p.  138,  t.  51,  f.  53  (indifferent). 

Cloudy  Bay,  TT.  L.  May. 
*C.  aACCAHARATA,  Reove,  Conch.Iwn.,  t.  29, 1 187,  1&59.    iPl.  xxit., . 

flg.  19). 

•C.  mUtosloma,  Ten. -Woods,  P.R.S.  Tftam.,  1877,  p.  134. 
C.  unwit/cato,  Kobelt,  Conch.  Cab.,  1892.  t.  17, 1 15-1$  (»pod  | 

Pritchard  &,  Gatliff). 
Oyster    Bay,    Dr.    MUligan    (Brit.    Mua.    types);    N.   Coast}' 
Frederick  Henry  Bay,  very  common,  W.  L.  May. 
»C.  TKSDis,   Gaakoin,   P.Z.S.,    1861,  p.  2;  Reeve,  Coach.   Icon., 
f.  224,  1858. 
C.  pnHa,  Gaskoin,  1851,  p.  6;  Reeve,  f-  106. 
C.  hadii,  Ten.-WoCKis,  P.R  S.  Tusni.,  lf<76,  p,  l-jl;  Trj-on,  Man, 

Conch.,  v.,  t.  -(9,  f.  6  (ori^'inul), 
C.  RobHiti,  Ten.-Woo(!s,  loc.  eit.,  p,  1.51;  Trvon,  loc.  cil.,  I-  49, 

f.  7  (origin=.l). 
E,  Coa.st,  common,  Ten-irood^:  King  Inland,  R.  Tale;  general, 
if.  L.  May:  Kin-  Island  !. 
C-  SUPECULATA,  Refve,  Conch.  Ii-gn.,  f, -J-l-l.  18.'.9. 
*C.  dktua,  TeN.-Wo«ls,  P.R.S.Tiusm.,  1879,  p.  34;  Tryon,  Man. 

Conch.,  v.,  p,  VIC-,,  t.  48,  f.OC  (originftl). 
N.  Coa.st  (t_vpe)i   Kin;:  Island,  /.'.   TaU: 
•C.  vwcTA,  Tate,  T  K.S.^.Aust,,  xvii.,  p.  190,  t.  1,  f.  11,  1893. 

N.  Coa.>it,  R.  Tot":   Frederick  Henry  Bay,   W.  L.  May. 
*C.  ALiiOMAcuL.tTA.  Aiii;a,s,  P.2.S..  ]8t>7,  t,  13,  f.  5. 
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*C.  Lbgbandi,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  162;  Tryon, 
Man.  Conch.,  v.,  p.  137,  t.  51,  £.  49  (original). 
King  Island  (type);  Frederick  Henry  Bay,  W.  L,  May. 

C.  FIL08A,  Angas,  P.Z.S.,  1867,  p.  195,  t.  13,  f.  6. 
N.  Coast,  rare  (Census). 

Family  TEBEBBID^. 

Gtenus  TsRBBUA,  Lamarck,  (apud  Adanson,  1757). 

♦T.  KiBNBRi,  Deshayes,   P.Z.S.,  1859,  p.   294 ;  Reeve,  Conch. 
Icon.,  f.  110,  1850:  T.  spectdbilU^  Tryon,  Man.  Conch.,  vii., 
t.  4,  f.  56,  1885  (non  Hinds). 
Type  of  Kieneri,  Port  Arthur  (Census);  (Hobart  Mus.  !). 

T.   BREViouLA,  Deshayes,   P.Z.S.,   1852;  Reeve,  Conch.  Icon., 
f.  119,  1860. 
Type,  reputed  to  Tasmania;  not  known  to  collectors. 

♦T.  U8TULATA,  Deshayes,  Journ.  de  Conch.,  1857,  t.  3,  £.  12. 
S.  Coast  (type),  rare,  W,  L,  May, 

*T.  BicoLOR,  Angas,  P.Z.S.,  1867,  p.  Ill,  t.  13,  f.  7. 

Loc.  1  (Census);  Frederick  Henry  Bay,  rare,  W.  L.  May 

♦T.  Brazieri,  Angas,  P.Z.S.,  1871,  p.  16,  t.  1,  £.  15. 
T.  acuticoata^  Ten. -Woods  !. 
E.  Coast  (Census);  general  but  rare,  W.  Z.  May. 

T.  ALBiDA,  Gray,  P.Z.S.,  1834;  Reeve,  Conch.  Icon.,  f.  79. 
King  Island,  R.  Tate, 

Family  CONIDiE. 
Genus  C  o  N  u  s,  1758. 

*C.  ANEMONE,  Lamarck,  1810. 

C.  Nova-HollandicB,  A   Adams,  P.Z.S.,  1853,  p.  119. 
Common  (Census);  King  Island,  R.  Tate. 
Var.  C,  Carmeli,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  134. 
N.  Coast  (type). 

♦C.  RUTiLUS,  Menke,  Moll.  Nov.-HolL,  1843,  p. 27;  Reeve,  Conch. 
Icon.,  £.264,  1844. 
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C.  Tasmanicus,  Ten. -Woods,  P.K.S.TaBin.,  1876.  p.  1»9- 
C.  Maeleayana,  Ten.-Wooda,  he  eit.,  1877,  p.  134. 
Very  rare,  Ten.- Woods;  King  IsUnd  !. 

Fnuiily  PLEUROTOMID.*:. 
Genus  H  E  M  i  plbu  rotou  A,  Cossmann,  1889. 
*H.  QuoTi,  Desmoulina  (Pleitrotoma),  1842. 
P.  iBonife,  Kiener,  Coq.  Viv.,  p.  52,  t.  15,  f.  3  i^wm.  }>raeoce). 
P.  Philipin-^n,  Ten-Woods.  P.R.S.Tasm.,  1877,  p.  136. 
Tasmania  (Brit.  Mus.);  N.W.  Coast  (Woods'  type);  D'Entro- 
caeteaux  Channel,  W.  L.  M'ly. 

Qenus  Drillia,  Gray,  1838. 
•D.   Beraddiana,  Crosae  {PUuTotoma),  Joarn.  do  Conch.,  1863, 
p.  88,  t.  1,  f.  6. 
Drillia  B-irattdiana,  Teti.-Woods,  P.R.8.  Taam.,  1878. 
Z>.  taaiata,  Ten-Woods,  op.  c'U.,  1879,  p.  36. 
S.  Coast,  rare;  King  Island  !,  common  (Census);  E.  Coast.  W. 
L.  May:   Flindera  Island  itype  of  D.  tceniala]. 
D.  Coxi,  Angas,  P.Z.S.,  1867,  t.  13,  f.  15,  p.  113. 
T>ong  Bay  (Census);  N.  Coast,  If.  F.  Petterd. 
"D.    Canckllata,  l5e-klymp(.l/a„;/WiV,),  P.R.S.Tasm.,  1883,  p.l67 
(PI.  iiiY..  fig.  37). 
Kelso    Bay    in    Tanmr   Hiver   (type);    Circular    Head,    H'.    F. 
Petlerd'.;  Frederick  Henry  Bay,  rare,  W.  L.  May. 
•D.  WooDSi,  Bfddome.  P.K..S.Tasni.,  1883,  p.  167. 

/>.    tlon-ini,    Piitchard  A   GiUliff,   P.R.Ji.Viut.,  xii.,  t.  f<,  t.  2, 

p.  101,  1^*99. 
Var.  D.  Bfdnalli,  G-  B,  Sowt-rbv.  M;d,  Soc.,  ii.,  1896,  t.  3,  f.  3, 
p.  25. 

Frederick 


•D, 


Long  Bay  in  D'Entreciisteunx  Cimnnel  (type) 
Henry  Bay,  H'.  L.  Hay:  King  Island,  R.  TaU. 
»T,  Ten.-WoiKls,  P.R.S.Tasm.,  1879,  p.  36 
fig.  29;. 

Tablfe  Cape  (lypp  '  in  Hubarl  Mils.). 
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*D.    IMMACDLATA,  Ten.-WoodB  {Mangtlia),  P.R.S.Tasm.,    1876, 
p.  14  J. 
DrilUa  gabrUli,  Pritchwd  h  Oatliff,  P.B.S.Vict,  1899,  t.  8, 

1 1,  p.  100. 
King  Island  (type !  in  Hobart  Mus.);  also  Victoria  (Coll.  J.  H. 
OaUiff!). 

Genus  M  a  n  a  b  l  i  a,  Risso,  1836. 
*M.  anomala,  Angaa  (Purpura  ,  P.Z.S.,  1877,  p.  34,  pi.  v., 
Mangdia  anomcda,  Tat«,  P.L.S.N.S.W.,  v.,  1881,  p.  131. 
N.  Coast,  W.  L.  May  (Hobart  Mus.). 
*M.  TINCBNTIANA,  Crosse  (Ptewriitoma),  Journ.  de  Conch.,  1866, 
p.  422,  t.11,  f.  6. 
King  Island,  R.  TaU;  W.  L.  May. 
•M.  ALUCiKARg,  G.  B.  Sowerby,  Mai.  See,  iL,  1896,  p.  29,  t.  3,  f.  12. 

Long  Bay,  W.  L.  May  and  Rev.  H.  D.  Atkinson  !. 
•M.  PAUCIMACULATA,  Aogas  {Glypkoitoma),  P.Z.S.,  1880,  p.  416, 
t.  11,  f.7. 
Pirate's  Bay,  W.  L.  May. 
*M.   St.   Gali^  Ten. -Woods,  P.R.S.Tasm.,  1877,  p  137;  and 
var.  Benedvtti.     (PL  ixiT.,  flg.  33). 
N.W.  Coast  (types). 
•M.  dklicatula,  Ten.-Woods,  P.R.S.Tasm.,  1879, 
p.  37.     (PI.  xilT.,  flg.  38). 
Daphneila  ddicatula,  Tryon,  Man.  Conch.,  vii., 

p.  332.  t.  32,  f.  29  (bad,  ex  Hobart  Mus.). 
M.  cwtpv),  G.  B.  Sowerby,  Mai.  Soc,  ii.,  1896, 

p.31,  t.3,  f.l7. 
Long  Bay  (type)j    D'Entrecasteaux  Channel, 
W.  L.  May. 
•M.    Tasmanica,   Ten.-Woods   {Cithara),  P.R.S. 
Tftsm.,  1876,  p.  146. 
M.   Jaektoitienns,  Angas,  P.Z.S.,   1877,  p.  37, 

L  22,  t  73. 
M.  altemata,  Ten.-Woods,  P.R.S.Tasm.,  1879, 

p.  39.      (TMt  flg.  5). 
E.  Coast,  rare  (types  o£  T.  Wooda);  Frederick  Henry  Bay,  W. 
L.  May. 


•M.  MoCovi,  Petterd  {Oi/thara),  Jooni.  Contb.,  ii.,  1679.  p.  103. 

IJrown  River  (type). 
•M.  PiCTA,  Adams  i  Angaa.  P.Z.S.,  1863,  p.  419,  t.  37,  t  7. 
M.  Mereditlia.  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  142. 
Buas  Str&its,  moderately  common,  Ttn.-Woodi;  Kiag  Island, 
K.  Tntf.;  N.  and  E.  CoasU,  W.  L.  May. 
*M,  FLAcoiDA.  Pritchttrd  Ji  Gatliff,  P.R.S.Vict.,  xii„  t.  8,  f.  3-4, 
p,  102.  1S99. 

*M.  *U8TH\L18,  Adivms  k  Angaa  (B«?a),  P.Z.8.,  1863,  p.  430. 
Var.  B»la  mitrallK,  Adams  <!:  Angas,  op.  cii. 
Common  (Conaus);  King  Island,  H.  Tate. 
•M.  Adcocki,  G.  B.  Sowerby,  Mai.  Soc.,  ii.,  189S,  p  29,  t  iti.. 
f.  18. 
if.    bdta.    Ad.    *    Ang.    {not    Hinds),    P.Z.S.,    1863,   p.  419. 

pi.  xxxvii.,  f.  6. 
N.  Coaet. 

Genus  Ctthara,  Schumacher,  1817. 
•C.  coMPTA,  Adama  &.  Angas,  P.Z.S.,  1863,  p.  419,  t.  37,  f.  5. 
Ihx,.h>«-lla  varl.'-.  Ton, -Wood*.  P.H.S.Tasni..  lf<77,  p.  10. 
Tiunur  Hfiids  (tyjH-  of  D.  r,u-ir):  Kinj;  Island  !. 
*C.    K[NiiENs[s,    IVit.-rd   (lX)p/u<"/!<iK  .Tourn.  Coni;h.,  ii.,    1879. 
p.  lOi'. 
C.  rxij,,,,/,!.  Priu-h:u;\   .V   GiUlitV.  P.R.S.Vict-,  xii.,  lS99,p.l03, 


t.  8.  f.  r> 

King  Tsl^ti 


■:): 


riek  Uoi 


;  Ba\ 


IT'.  L.  May. 


UO>KsrA,  Aii^a,-; 

.  \\y.:<..  1> 

■77.  p  :is,  t,  .■>,  f. 

K.. 

,Hl,..ick  IK-n.y 

Hay,   W.   1. 

,  .!/-<,. ,. 

,;l!,\Sfi.0.s|ssni.> 

..     T.-u.  W, 

vxi^.     P.R.S.Tasi 

:«..     I.'^7?.     p 

PI.  iiiv..  fij.  34>. 

■ttl.    r.^^iiiania. 

■/■-■„.- 1("...> 

/,.-.    lVF.n(r,Vi.*.^ 

.■»ux  Channel 

/.,  .1/..',. 
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*C.  Lallbmantiana,  Croese  <&  Fischer,  Joum.  de  Conch.,  1865, 
p.  423,  t.  2,  f.  5. 

^Drinia    inerusta,    Ten,-Woods,    P.R.S.Ta8m.,    1877,   p.  136; 
Tryon,  Man.  Conch.,  vL,  t.  34,  f.  99  (ex  cab.  C.  E.  Beddome). 
Blackman's  Bay  and  N.  Coast  (for  i>.  incrtista)]  D'Entrecas- 
teaux  Channel,  W,  L,  May, 

*C,  Lktoubnbuxiana,  Crosse  <&  Fischer,  Joum.  de  Conch.,  1865, 
p.  425,  t.  11,  f.  7. 
Not  common  (Census);  Frederick  Henry  Bay,  W,  L,  May, 

*C,  PHiLOMENJB,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  141. 

Drillia  Atkinsonif  Ten. -Woods,  loe.  eit,  1876,  p.  143. 

Siphonalia  pulchra,  Ten.-Woods,  loc.  dt.,  1877,  p.  139. 

C,  crcusina,  Angas,  P.Z.S.,  1880,  p.  416,  t.  40,  f.  6. 
Rather  common,  K  Coast  (type);  King  Island,  E,  Tate, 

♦C.  scuLPTiLis,  Angas,  P.Z.S.,  1871,  p.  17,  1 1,  f.  19. 
Long  Bay,  lh%,- Woods  1,  op,  cit,  1879,  p.  38. 

♦C.    scuLPTiLiOR,   Ten.-Woods,   P.R.S.Tasm.,    1879,   p.  38  (non 
Tryon,  Man.  Conch.,  vi.,  t.  32,  £.  27,  ex  Hobart  Mus.). 

DHIlia     Legrandi,    Beddome,    P.R.S.Tasm.,    1883,    p.  167; 

Hedley,  P.L.S.N.S.W.,  1900,  p.  509,  pi.  xxvi.,  ff.  1,  2,  3. 
Long  Bay  (type),   W,  F,  Pett&rdl;  D'Entrecasteaux  Channel, 

W,  L.  May. 

*C.  Dbsalbsi,  Ten.-Woods  (Mangelia),  P.R.S.Tasm.,  1877,  p.  138; 
Hedley,  Rec.  Aust.  Museum,  iv.,  1901,  p.  23,  f.  4.     (PLzziT., 
flg.  32). 
Long  Bay  (type);    islands   in   Bass   Straits,    W.  F,  Petterd; 
Frederick  Henry  Bay,  W,  L.  May, 

♦C.  KYMATOESSA,  Watson  (Drillia),  Challenger  Exped.,  xv.,  t.  26, 
f.  5. 

Drillia  minuta,  Tryon,  Man.  Conch.,  vi.,  t.  34,  f.  93  (ex  cab. 

C.  E.  Beddome),  non.  Ten.-Woods. 
Long  Bay  (Colls.  Rev.  H.  D.  Atkinson  and  W.  L.  May). 


CENSUS  OP  TBK    I 


[SK    MOLLUaCA    OF  TASMANIA, 


Genus  Daphnbll 


Hinds,  1844. 
1877,  p.  136. 


*D.  MiNDTA,  Ten.-Wood8,  P.R.S.Tasm., 

flR.sa). 
Long  Bay  (type);  Frederick  Henry  Bay,  W.  L.  Uay. 
*D.  Tasmanica,  Ten.-Wooda,  P.R.S.  Taara.,  1877,  p.  138;  Hedley, 

P.L.S.N.8.W.,  xsv..  p.  725,  f.  21,  1901. 
Long   Bay  and    Blackm&n'a    Buy    (types) ;    D'Entrecasteauz 

Channel,  W.  L.  May. 
•D.  Harkiaoni,  Ten.  Woods  (,May\gdv%),  P.R.S. Vict.,  1877,  p. 56. 
E^ryUi  pulcheila,  Adams  i  Angas,  P.Z.S.,   1863,  t.  37,  I.  14 

(non  Terebra  pulcheila,  Deahayea). 
Earyta  Brazteri,  Anga.s,  P.Z.S,,  1875,  t.  45,  f.  5  (non  Ttrtbra 

Brazieri,  Angaa,  1871). 
Daphnella  Harritiioni,  Tryon,  Man.  Conch.,  vi.,  p.  303. 
T^trebra  fSuryta)  Anga»i,  Tryon,  Man.  Conch.,  vii„  p.  38. 
Clark  Island  (type). 


Gem 


MiTRoMORPB  A,   A.  Adama,  186!j. 


*M.  ALBA,  Petterd  (Columbella),  Journ.  Conch.,  iL,  1879,  p.  104. 
M.  alba,  Tate,  P.R.8.N.S.W.,  1898,  p,  397. 
.\f.FlinderA,  Pritcha.-d  A  GatlifF,  P.R.S. Viot.,  xii.,  p.  104,  t.3, 

f.  G  (incorrect). 
Blackman'w  Bay  (type);  E.  and  S.  Coasts,  IF.  L.  May:  Kinff 
Island  !. 

Genus  Do.novania,   Biicq.  UoUf.  Dautz.,  ]88ii. 
La.-h':>i„,  Hisso,  1820,  non  Daudin,  ISO-l. 

*D.  FKNESTRATA,  Tate  ,t  May,  T.U.S.S,  Aust.,  xxiv.,  p.  9-1,  1900. 
fPl.  «iiv.,flg.  36}. 
E.  Coast  (type),   W.  L.  May, 

Fninily  CANCELLARIID/E. 
Genus  C  ,\  NC  k  l  L  a  r  i  a,  Lamarck,  1799. 
*C.  GRASOSA,  Sowerhy,  Coiicln.  lllus.,  1. 10,  f.  17  (non  16),  1841. 
Loe,  (  (Census);  Circular  Head,    ir.   /..  May. 
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•C.  UBTIGATA.  Sowerby,  Conch.  Illus.,  t  HA^  \^A\x  Rwx^,  Ux^is^ 
t54iL 

C.  undulaia,  Sowerbv,  P.Z.S,,  1848,  p.  136;  The*.  l\moh..  it. 
t.  92,112,  t95,  f.79. 

Tasmania  (type  of  C  uwiulata);  Kinj;  Tnland,  R.  TtU^:  Circular 
Head,  W.  L.  May,     C.  l(Fvigaiay  Sowerhv,  and  C.  purfmri- 
formis,  Reeve,  in  the  Brit.  Mus.  are  identical  (U.  Tato),  and 
worn  examples  of  C.  undulata  (Dr,  Verco). 

♦C.  8PIRATA,  Lamarck,  1822;  Reeve,  Conch.  Icon.,  f.  50. 
C.  excavata,  Sowerby,  P.Z.S.,  1848,  p.  137. 
N.W.  Coast,  rare  (Census). 

C.  PURPURiFORMis  [Valenciennes],  Kiister,  Coq.  Viv.,  t.  7,  f.  4; 
Reeve,  Conch.  Icon.,  £.766. 

C.  Tasmanica,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  150. 

a  MacCoyi,  Pritchard  k  Gatliff,  P.R.S.Vict.,  xi.,  1899,  p.  182, 
t.  20,  f.  6. 

King  Island  (tj'pe). 

Note. — Kiister's  figured  example  is  of  medium  growth 

Family  CASSID^!*:. 
Genus  Semicassis,  Miirch,  1 852. 

♦S.  SEMIGRANOSA,  Lamarck  (Ca««t/r),  1822;    Kwjvo,  Conch.   Icon., 
f.  3,  1848. 

Common,  S.  and  E.  Coasts,   W.  L.  May;  King  Island  !. 

♦S.  PYRUM,  Lamarck  (Cassis),  1822;  Reeve,  Conch.   Icon.,  f.  3, 

1848. 

Cassis  paucirtu/it,  Menke. 

Cassis  nivea.  Brazier,  P.Z.H.,  1872,  p.  616,  t.  44,  L  L 

Cassis  tumi^In,  VntXif^l,  KK..S,TaAm.,  1886. 

General,  IT  L.  May.  Macquari^;  HarU^ur  ^type  </f  S.  nit^/iy, 
alaoSt^>rm  Bar  and  K.  Coa^t,  W.  L,  May;  Rivfir  ljh^'Pi\fty\4' 
of  i^.  tumidn). 


CEsaue  OP  TUB  mai 
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Family  8TRUTHI0LAE,IID.E. 
Genus  Zemira,  II.  A.  Adams,  1853. 
*2.  ADSTHALis,  Sowerby  {Ebur/ia},  Conch.  IHus.,  t.  20,  f.  5,  1841; 
Reeve,  Cooch,  Icon.,  f.  4,  1859. 
E.  Coast,  rather  rare  (Census);  Flinders  Island,  W.  L.  May. 
Family  CYPR^ID.*:. 
Genus  Cvpr^a,  Linn^  176T. 
Subgenus  Lgpoma,  Gray,  1832. 
*C.  AKGDSTATA,  Groelin,   1788;  Reeve,  Conch.  Icon.,  191,  1846; 
Beddome,  P.L.S.N.S.W.,  xxii.,  p.  568,  t  21,  f.  1-3.  1898. 
Var.  C.  Comptorti,  Gray,  1847;  Beddome,  o;).  ci(.,  t.  21,  f.  15-16. 
Var.  C.  deelivig,  Sowerby,  Thes.  Conch.,  1870,  f.  287,  328,  329 
(lypefrom  Tasmania),  Beddome,  op.  oii.,  p.  671,  t.  21,  f.  12-14, 
C.  angugtala,  var.  Matji.,  Beddome,  op.  ciL,  t.  21,  1  4-7. 
Var.  gubeamea,  op.  eil.,  t.  21,  f.  8-9. 
Var.  albala,  op.  cil.,  t.  21,  f.  II. 
Common  (Census). 
*C.  PiPKRATA,  Gray,  Zool.  Journ.,  1824,  p.  498;  Sowerby,  Thes. 
Conch.,   1870,  f.  285,  286;  Beddome,  op.  cit.,  p.  574,  t  21, 
f.l7-lti. 
Var.  V.  Oicotor,  Gaskoin,  IS48;  Mowerby,  Thes.  Conch.,  f.  288- 

289. 
Not  common  (Census);  Rocky  Cape;  Flinders  Island,  beddome, 
E.  and  S.  Coasts,   IT.  L.  .If ay;   King  Island  I. 
Subj^enus  CvPli.KOVL'LA,   Grsiy,  1824. 
•C.    u-MBiLicATA,  Kdwerby.  Tankerville  Cat.  Appex.,  p.  30.  t.  7, 
1825;  Thes.  Conch.,  iv.,  t.  29K,  f.  42-44;  Beddome,  P.L.S. 
N.S.W.  .\xii.,  t.  20. 

nd  Ban-on  Island  (Census);  Marion  Bay  on 

Genus  Trivia.  Gray,  1832. 
ACSTKALis,   Lamarck   {C i/jirma),   1''2l';   Ueeve,   Conch.   Icon., 
f.  138,  IS4G. 


Rare,  N.  Coast  a 

E.  Coast,  ir.  L 
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.     Genus  Erato,  Bisso,  1826. 

*E.  lachryma,  Gray,  Descript.  Cat.,  1832,  p.  17;  Reeve,  Conch. 

Icon.,  f.9,  1865. 
E.  denticulata,  Prit.  &  Gat.,  P.R.S.Vict.,  xiii.,  1900,  p.  133, 

pL  XX.,  f.  5. 
(Coll.  Miss  Lodder  !). 

*E.  BiMACULATA,  Tate,  T.R.S.S.  Aust.,  i.,  1878,  p.  88.     (Pi.  xxlU., 
flg.6). 
N.W.  Coast,  W,  Legrand  (Coll.  R.  Tate). 

Family  NATICID-^. 

Genus  Polinices,  Montfort,  1810. 

P.  Tasmanica,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  148.     (Pi.  xxr., 
flg.  49). 
E.,  S.E.,  and  S.  Coasts,  Ten.-  Woods;  Pirate's  Bay,  W.  L.  May, 

*P.  AMPLA,  Philippi,  1848;  Conch.  Cab.,  iii.,  1. 1,  f.  1-4,  1852. 
Natica  Lamarckianay  Reeve,  Conch.  Icon.,  f.  6,  1852. 
Bass  Straits  (Census);  (Colls.  W.  L.  May  and  Rev.  T.  Hull !). 

♦P.  CONICA,  Lamarck,  1819;  Delessert,  Recueil,  t.  32,  f.  3,  1841; 
Reeve,  Conch.  Icon.,  f.  48,  1855. 
Common  (Census). 

Genus  Natica,  Lamarck,  apud  Adanson,  1757. 

*N.  Beddombi,  Johnston,  P.R.S.Tasm.,  1885,  pp.  208  and  222. 
N.  polita  (pars),  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  23. 
N.  effosa,  Watson,  Challenger  ZooL,  t.  28,  f.  3,  1886. 
Bruni  Island  (Census);  Frederick  Henry  Bny,  W.  L.  May, 

N.    8UBC0STATA,  Ten.-Woods,  P.L.S.N.S.W.,  ii.,   1878,  p.  263; 
Pritchard  &  Gatliff,  P.R  S.Vict.,  1900,  p.  132,  t.  20,  f.  1-3. 
E.  Coast,  W,  L,  May. 

*N.   AREOLATA,  R^cluz,  P.Z.S.,   1843,    p.  206;    Kiister,    Conch. 
Cab.,  t.  11,  f.  2. 
Circular  Head  and  S.E.  Coast,  W,  L.  May, 


StG        cbnbus  op  the  marine  mollusca  or  Tasmania, 

♦N.  TEN190NI,  Tate  A  May,  T.R.S.S.Aust..  xxiv.,  p.  94,  1900. 
A'.  Ti«nn,  Tea.-Wood8,  P.R.S.Tasm.,  1876.  p.  1«,  non  MiiUer. 
Long  Bay  (type). 

Subgenus  SnoJiArLAs,  Morch,  1852, 

•N.  UHBlLiCiTA,  Quoy  A  Gaim«rd.  Toy.  Astrolabe,  t  6S,  1 22-23. 

A'.  ghhoKK  Ten.-Wood8  (RHina).  P, R.S.Tasm.,  1876,  p.  !49,  i*- 

a  whit«  variety.  ■ 

Coniiuon  (Census);  King  Island,  R.  TaU.  | 

Genus  SiaARBTCS,  Lamarck,  1799. 
•S.  «0SAUP,  Quov  i  Gsiiuard  (Cryptofonvt),  Vov.    Astrolabe, 
t  66',  f.  I  3, 'lfiS2. 
Common  (Censws). 

P«nily  VANIKORID.E. 


Q«niu  V  A  B  I  K  o  R  o^  Q.  &  G.,  \832. 
Ifarit^,  D^Orbigny,  1842. 


V.  OnmnsvAKA.    Reclm  (.Vni-.«il.    P.Z-S-,    1S43,   p.  140.  m3 
Guerins  Maj:..  t.  124,  f.  '2.  1845. 


I 


I.  A-,  r.i.v. 


,    MAR.-;EMir.t. 


LvrTK.t:n\K 


lM;\p.l0li. 


L'.fl-o.  1S3.J- 
viander  =  C- 
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Genus  Crbpidula,  Lamarck,  1799. 

*C.  uirauiFORMiB,  Lamarck,  1822;  Reeve,  Conch.  Icon.,  1. 1,  f.  1. 
1859. 
C.  tmuMTM,  Angas,  P.Z.a,  1865,  p.  57,  t  2, 1 12. 
Typical  (ColL  W.  F.  Petterd !);  C.  immeraa  (ColL  W.  L.  May). 

*C.  M090XTL0H,  Lesson,  Yoy.  Coquille,  ii.,  p.  391,  1830. 

C  contoria^  Qnoy  k  Gkiimard,  Yoy.  Astrolabe,  t.  72,  f.  15-16. 
IVederick  Henry  Bay,  W.  Z.  May, 

Genas  Capulus,  Montfort,  1810. 

*C.  TIOLAOBUS,  Angas,  P.Z.a,  1867,  p.  114,  1 13, 1  23. 
Frederick' Henry  Bay,  W.  L.  May, 

Family  HIPPONYCIDiE. 

Genus  Hippontx,  Defrance,  1819. 

*H.  AUSTRALis,  Lamarck  (PaUUa),  1819;  H,  ausiralis^  Quoy  A 
Gaimard,  Yoy.  Astrolabe,  iii,  p.  434,  t.  72,  f.  25-34,  1835. 
Amalthea  eonicoj  Schumacher,  1817,  t.  21,  f.  4. 
Common  (Census);  King  Island,  E,  Tate, 

*H.  ANTiQUATA,  linn^  (PaUlla)y  1766;  ff,Jbliaeea,  Quoy  &  Gai- 
mard, Yoy.  Astrolabe,  iii.,  p.  439,  t.  72,  £.  41-45. 
Log.  ?  (Census);  King  Island,  B,  Tate;  general,  W.  L,  May, 

♦H.  Danibli,  Crosse  (Capidus),  Rev.  Zool.,  1858,  p.  161,  t.  3,  f.  2; 
ff.  Danielij  Crosse,  Joum.  de  Conch.,  1862,  p.  19. 
Tamar  Heads,  plentiful  (Census),  W.  F.  PeUerd ! ;  King  Island !. 

Family  VERMKTID.^. 

Genus  Thylacodbs,  Morch,  1862. 

*T.  8ULCATU8,  Lamarck  (Serpula),  1818. 

Vermettis  arenaritis,  Quoy  &  Gaimard,  Yoy.  Astrolabe,  t.  67, 

f.  8-10,  p.  289,  non  Lamarck. 
Common  in  Bass  Straits  (Census);  D'Entrecasteaux  Channel 
off  Pilot  Station,  W,  L.  May, 

♦T.  (f)  capbbatus,  Tate  d^  May,  T.R.S.S.Aust.,  xxiv.,  p.  94,  1900. 
(PL  xzUi.,  tg,  14). 
Tamar  H^mIs,  W.  F.  FeUerd !. 
26 
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Genns  Silkjuaria,  Brugui^re,  1789. 
T*iiagoiut,  Guetlard,  1770. 
*S.  AtrsTRALis,  Qnoy  &  G&imard,  Vov.  Astrolabe,  iii..  p.  302. 
Common  (CensHs). 
S.  {■act/ia,  Lamarck;  Mao.  Conch.,  riii.,  p.  191,  p|.  Iviii.,  f.  26. 
*S,  Wkldii.  Ten.  Woods  (7V»wfforf./«).  P.R.S.Ta8ni-,  1876,  p.l4i: 
Tryon,  Man.  Conch.,  viii.,  t.  58,  f.  28,  1886. 
E.  Coast,  somewhat  common  (Censna);  Frederick  Henry  Bay, 
ir.  L.  May. 

F.miljr  TURRITELLID.E. 

GflUBB  TCRRiTBLLA,  Lamarck,  1799. 
*T.  ACffTBAUS,  Lamarck,  1822,  Kiener.  Icooog.,  t.  i,  t.  3. 
T.  ffranuli/era,  Teii.-Woods,  P.R.S.Taam.,  1S76,  p.  143. 
Port   Arthur,  somewhat   common    (typ«i   of    T.  granulifan); 
Pii»l«s  Bay,  (P.  L.  May. 
*T.  LAMELLOSA,  Watson,  Jouni.L.S,.  IV.,  1880,  p.  229;  Challenger 
Exped.,  1886,  p.  176,  t.  39,  f.  6. 
T-  aeut^.  Ten-Woods,  P.R.S.Taam.,  lS7fi.  p.  U3;  Trron,  Man. 

Conch.,  viii.,  p.  206,  t.  64,  f.  10  (non  Mayer,  1868).  = 
T.  (.,i-«.i.-r,>.  Tatp.  T.n.S,.-i,  Aust..  x\i.,  p.  41.  1S97. 
Long  r..iy  Hypi'  of  T.  m-<.l.,y.   lVEtitr--.-;i<ioau.\  Channel,  IT.  L. 
J/(iy. 
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*T.  GuNNi,  Reeve,  Conch.  Icon.,  f.  42,  1849. 
Type,  common  (Census). 

*T.  ACCiSA,  Watson,  Journ.L.S.,  1880,  p.  220;  Challenger  Exped., 
1886,  p.  476,  t.  30,  f.  4. 
T.  ffigginsiy  Petterd,  Journ.  Conch.,  1884,  p.  135. 
Tamar  Heads  (type  of  T,  Higginai  !). 

Family  SGALARIID^. 

Genus  Scalabia,  Lamarck,  1801. 

*S.  ACULEATA,  Lamarck,  1819;  Sowerby,  Thes.  Couch.,  f. 35-36. 
Common  (Census);  King  Island  ! . 

♦S.  JUKESiANA,  Forbes,  Voy.  Rattlesnake,  p.  383,  f.  7. 

*S^.  delicatiUa,  Crosse  &  Fischer,  Journ.  de  Conch.,  1864,  p.  347; 

1865,  p.  42,  t.  3,  f.  9-10. 
Loc.  ? (Census);  S.  and  E.  Coasts,  W.  L.  May;  King  Island!. 

''^S.  AU8TBALI8,  Lamarck,  1819;  Delessert,  Recueil,  t.  33,  f.  4. 
Common  (Census). 

*S.  GRANOSA,  Quoy  &  Gaimard  (Turritella),  Voy.  Astrolabe,  iii., 
p.  138,  t.  55,  f.  29-30. 
Bass  Straits  (Census);  E.  Coast,   W.  L.  May;  King  Island. 

♦S.  TENELLA,  Hutton,  P.L.S.N.S.W.,  ix.,  1885,  p.  943. 
S.  lineolata,  Ten.-Woods,  non  Kiener. 
N.  Coast,  rare  (Census);  (Hobart  Mus. !). 

♦S.    MINUTULA,  Tate  &  May,   T.R.S.S.Aust.,  xxiv.,  1900,  p.  95. 
(PL  XXV.,  fig.  41). 
Type  !  (Hobart  Mus.). 

S.  PYRAMiDALis,  Sowerby,  P.Z.S.,  1844,  p.  2;  Thes.  Conch.,  f.  4. 
N.  Coast,  W.  F.  Petterd, 

S.  VARicosA,  Lamarck,  Sowerby,  Conch.  Icon.,  xix.,  t.  ii.,  f.  12. 
Bass  Straits,  J.  ff.  Gatliff, 

Genus  Crossbia,  A.  Adams,  1855. 

*C.    LABiATA,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  151;   Hedley, 
P.L.S.N.S.W.,  1900,  p.  500,  pi.  xxvL,  f.  18. 
Long  Bay  (type);  D'Entrecasteaux  Channel,  W.  L,  May, 


I 
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•C.  CANCELLATA,  Ton.-Woods,  P.R.aTMm.,  1878,  p.  122.  (PL  niii.. 

flg.  1). 

Dtlphinula  Johnstoni,  Beddome,  P.E.S.Tasm.,  1982,  p.  31,  and 

1883,  p.  169. 
Blackman'a  Bay  (type);  D'Entrecanteaux  Channel,  Rtddom'<; 
Long  Bay.  W.  L.  Mny. 
*C.  CONOINNA,  Angas,  P.Z.S.,  1807,  t.  -l-l,  f.  U. 
Keho,  Tamar  River,  lieddome. 

Familj  SOLABIID.E. 
Genus  Solarium,  Lamarck,  1799. 
•S.  RsKvsi,  Hnnley,  P.Z.S.,  1862,  p.  204;  Sowerby,  Thes,  Coccli., 
iii.,  f.9-10. 
E.  Coast,  W.  L.  May. 

Section  PhUippia,  Gray,  184U. 

*S.  LDTRUM,  Lamarck,  vii.,  p.  5,  1822;  Haoley,  Thes.  Conuh.,  uL, 

l  53-54;  Deleasert,  Recucil,  t.  34,  f,  2. 

Loci  (Census);  Storm  Bay,  H'.  L.  May, 

Family  EULIMID^. 

Genus   Eulima,  Risso,  1826. 

»E.  AUGUR,  An-as,  P.Z.S.,  18G3,  p.  ">6;   Rei-ve,  Coiioh.  luon.,  I86G, 


E.  proxima,  Howcrliy,  in  Reovt-'^  Condi.  Icon.,  t.  6, 

f.  4S,  18fiG. 
N.  Coa-st  only,  II'.  L.  Ma;,. 
*E.  APiiELKS,  Ten.-Woods,  P.R.S.T.-isin.,  ISTO,  p.  40. 
(Teit  flg.  5). 
Circular  Head  (type). 
•E.  Tk.s-[80N1,  Tryoii,  Man.  Coiicl.,.  viii.,  1886,  p.  269, 
non  t.  98,  f.  16.     (PI.  <«.,  fig.  60). 
E.  >,uaa,.s,  Ten.-Woods,  P.B.S.Tasm..  187C,  p.  144 

lion  CarpiTiter. 
r.,onf;   Biiy  (tyi)e  :   in  Holiart  Mus.);   Brown  River, 
ly.    /■:    I'erUn/l;    Frederick    Henry   Bay,   very 
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♦E.  Tbyoni,  Tate  <fe  May,  T.R.S.S.Aust,  xxiv.,  p.  96,  1900. 
E.  Tenisoni  (pars),  Tryon,  op,  cit,^  t.  68,  f.  16,  non  p.  269;  Tate 

T.R.S.S.Aust.,  xxii.,  1898,  p.  81.  ^ 

Derwent  EJatuary,  W,  L,  May;  common  in  S.  Australia. 

♦E.  ORTHOPLBUBA,  Tate,  T.R.S.S.Aust,  xxii.,  1898,  p.  80,  t.4,  f.l. 
W.  L.  May. 

*E.  iNDiscBBTA,  Tate,  T.R.S.S.  Aust.,  xxiL,  1898,  p.  82,  t.  4,  f.  3. 
E,  Petterdi,  Beddome.  P.R.S.Tasm.,  1883,  p.  168. 
Frederick  Henry  Bay,  FT.  L.  May;  Blackman's  Bay,  Beddome. 

*E.  BOSBA,  PeaseC?),  P.Z.S.,  1860,  p.  437;  Reeve, Conch.  Icon.,  f.  39. 
Brpwn  River,  W,  F.  Petterd ! . 

*E.    INPLATA,  Tate   ife    May,  T.R.S.S.Aust.,  xxiv.,  p.  95,  1900. 
(PL  XXV.,  flg.  58). 
N.  Coast,  W,  F.  Petterd  ! . 

*E.   Mayii,  Tate,  T.R.S.S.Aust,   xxiv.,  1900,  p.  96.      (PLxxv., 
flg.  60). 
E.  Coast,  south  of  Swansea,  W.  L,  May, 

Section  Subularia,  Monterosato,  1884. 

Leiostraca,  H.  &  A.  Adams. 

*E.  BiviTTATA,  Reeve,  Conch.  Icon.,  Mon.  Leiostracaj  f.  6. 

E.  vitrea^  Petterd,  Journ.  Conch.,   1884,  p.  136,  non  Adams, 

1854. 
Tamar  Heads,  W.  F,  Petterd  ! . 

Section  Macronalia,  A.  Adams,  1862. 

*E.  MUCRONATA,  Sowerby,  in  Reeve's  Conch.  Icon.,  Mon.  Eulinui, 
t  42. 
Frederick  Henry  Bay,  W.  L  May;         IV.  F.  Petterd  ! . 

Genus  S  t  y  l  i  p  e  r,  Broderip,  1832. 

*S.    MARGINATA,  Ten.-Woods  (^Eulimm),  P.R.S.Tasm.,  1878,  p.  40 

(immature  and  imperfect). 
«S^.    Lodderce,  Petterd,  Journ.    Conch.,  1884,  p.  140;    Hedley, 

P.L.S.N.S.W.,  XXV.,  1900,  p.  92  (woodcut  after  type). 
Circular  Head  (type  !),  W.  F.  Petterd;  N.W.  Coast  (type  of  S. 

LoddercBj  adult  and  perfect). 
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'S.  Pettebdi,  Tate  k  May.  T.B.S.S.Anst..  xxiv,,  ISOO,  ; 
H»iiey,  P.LS.N.S.W.,  xjtv.,  p.  729,  f.  27,  1901. 
S.nAiiela,  PetWrd,  Joarn.  Concb.,   1884,  p.  IW; 

BnuL,  M8.,  mm  Pe«se,  I860. 
I>T«n  Heads  (type). 

FMoUy  PYBAMIDELLIDJL 
Genus  Sybkola,  A.  Ad&ms,  ISfiO. 
•8.  BiFAsoiAT*,  Ten.-Woods,  P. R.S.Tft«m.,  1876,  p.  145. 

ObtlUeusjncundut,  AngM.  P.Z.S.,  1S77.  p.  173,  t.  2«,  t  la 
Long  Bay  (type);  8.  Coast,  IF.  L.  iSay. 
•8.  TtxcTA,  Angas,  P.Z.S.,  1871,  p.  16.  t.  1,  f.  11. 
.S'.  Jl/ichaeli,  Ten.-WoofJs.  P.R.S.Tasin.,  1877,  p.  150. 
N.  Coast,  Ten.-  Woodt. 
•8.  Tabmanica,  Ten.-Wooda  (Stylopty^ma).  P.R.S.  laam,,   1877, 
p.  151, 
Blackman'B  Bay  (typo);  Frederick  Henry  Bay,  IF.  L.  May. 
*8.   Pettbrh.  Tftt«  &,  May,  T.R.S.S.Aust,  xxiv.,   1900,  p.97. 
(PI.  m.,  flg.  37). 
Obeluf-uii  Tagmanicut,  Petterd,  Joum.  Conch.,  1884,  p.  40,  noa 

S.  Tftmanir.n,  Ten.-Woods  {Slijloptyyma),  1877. 
OdoHtumiii  J'fller'ii,  GatlifT,  Vicl.  Nat.,  xvii.,  p.  r,4,  1900. 
N.  Co.L.L(U'[...-:). 
H.  MICKA,  PriU-l.;iiil  A  Gatliir  (sp.).      (pi.  «v.,  fig,  53). 
Tnrbonilla  (Ondiiin)  micra,  Pritch.  &  Gat,  P. K.S.Vict,  xiii., 

I'joo,  |..  i;j4,  t.xxi.,  f.  1. 

SyruaU  piincloi-inra,  Tate  A  May,  T.R.S.S.Aust.,  xxiv.,  p.  97. 
Gfiorffi;  lijiy,   IF  /■'.  I'tlterd  (type  of  pwitcto^pi'-a). 
•S.  llAHiiissosi,  Tate  &  May,  T.K.H.S.  Aust.,  xxiv.,  1900,  p.  96. 

(PI.  M».,  flg.  M). 

Off  Brown's  Bivi-r,  K.  Ihir^-i^son  (Coll.  W.  L.  Mny). 
Genus  IH)ONtosto  M  i  A,  Fleming,  em.,  Iti28. 
•O.  An«Asi,  Tryon,  Man.  Conch.,  viii.,  1880,  p.  30".',  t,  79,  f.  08. 
0.  lacl'-.a,  Angas,  P.Z.S.,  1SG7,  t.  !  3,  i.  11,  non  Dudker. 
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♦O.    DBPLBXA,  Tate  &  May,  T.R.S.S.Aust,  xxiv.,  1900,  p.  97. 
(PI.  xzT.,  flg.  45). 
Frederick  Henry  Bay,  W.  L.  May;  also  Victoria,  J.  GaJdiff !, 

and  South  Australia,  R,  Tate. 

*0.    Mbtcalpei,  Pritchard   &   Gatliff,  P.R.S.Vict,   xiii.,  1900, 
p.  136,  t.  21,  f.  3. 
W,  L,  May;  common  in  S.  Australia,  R,  Tate;  King  Island  ! . 
0.  eburnea^  Metcalfe  MS. 

O.  Tasmanica,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  29.    (PLndiL, 
flg.  4). 
Long  Bay  (type). 

Section  Pyrgulina,  A.  Adams,  1863. 

♦O.  AU8THALIS,  Angas,  P.Z.S.,  1871,  p.  15,  1. 1,  f.  9. 

W,  L.  May. 
*0.  Mayii,  Tate,  T.R.S.S.Aust.,  xxii.,  1898,  p.  84,  t.  4,  f.  6. 

Frederick  Henry  Bay  (type). 

*0.    8UPRA8CULPTA,  Ten.-Woods    (B%88oina)j  P.R.S.Vict.,  1877, 

p.  57.      (PI.  zxT. ,  flg.  53 ;  PI.  xzvi. ,  flg.  68 .. 
0.  variaris,  Tate  <k  May,  T.R.S.S.Aust.,  xxiv.,  1900,  p.  97. 
Kinghorn  Point  in  D'Entrecasteaux  Channel,  E.  Harrisson ; 

Long  Bay  (type). 

Section  Oscilla,  A.  Adams,  1867. 

*0.  LiGATA,  Angas,  P.Z.S.,  1877,  p.  173,  t.  26,  f.  11. 

Parihenia  Tasinanica,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  150. 
Long  Bay,  Ten,-  Woods;  D'Entrecasteaux  Channel,  W.  L.  May, 

Section  Parlheniay  Lowe,  1840. 

*0.  ViNCENTiANA,  Tryon,  Man.  Conch.,  viii.,  p.  362,  t.  79,  f.  12. 
P,  gracilis,  Angas,  P.Z.S.,  1878,  p.  862,  t.  44,  f.  9,  non  Pease.    ^ 
(Coll.  W.  F.  Petterd  !). 

Genus  Eulimblla,  Forbes,  1846. 

*K  AURANTIACA,  Angas,  P.Z.S.,  1867,  p.  112,  t.  13,  f.  4.    (Pi.  xxr., 
flg.  67). 
E.  aurantia,  Petterd  (Eulima),  Journ.  Conch.,  1884,  144. 
North  Coast  (type  !). 
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♦E.   TDBBiTA,   Pelterd    (Aelu),   Jonrn.    Conch.,    1884,  p.  UOl 
in.  aw.,  I^.»). 
a.  Cout  &Dd  islea  in  Bass  StraiU,  W.  F.  PetUrdl. 

TZ.  MtcRA,  Pelteid  (AclU),  Journ.  Conch.,  1884,  p.  136.    (PLzn., 
let. «,  44). 
N.  CoMt  and  islefl  in  Basa  Stmits,  IT.  F.  PetUrd  '.. 

*E.  X0DULABI8,  T»te  &  May. 

Genoa  PaBODOBiSBOiirA,  Tate  &  May,  1!>00. 
•P.  Tasmanica, Ten.  Woods  (Sti/li/er),  P.R.S.TaBm.,  1877,  p.  152; 
S.  Tatmanica,  Tryon,   Man,  Conch.,  Tiii,,  p.  293,  t.  71.  f.  61 
{tndiSerent).     (Pl.nr.,  fig*.  6S,56). 
Riuoia  Tatmaniea.  Tate,  T.R.S.S.  Aust,,  xxiil,  p.  233,  1899. 
Blackman's  Bay  (type !). 

Oenua  Tuhbonilla,  Ris.so,  1826. 
•T.  ADMiHANDA,  Tato  k  May,  T.R.8.y.Aust.,  ixiv.,  1900,  p.  9S. 
gluau  bif.ncuita,  Teu.-Wooda,  P.R.S.Tasm.,  1877,  p.  150;  non 

T.  bifatciata.,  H.  Adams,  1861. 
T.fe»tiva,  Angas,P.Z.S.,1877,p.  35,  t.  5,  f.  4;  non  Folin,  1867. 
H  Day,   n-i.-iVood^;  S.  Coast,   W   L.  itay. 


I!lacktn 


•T,  FUs( 


,  A.  A<1; 


.  (67,., 


T.  f.rnb. 
Blackiu 


;/:/'.).  P.Z.S,,  1853,  p.  181;  Try^n, 

mcii.,  viii.,  p.  :t;i4,  t.  7C,  t.  46. 

ns,  Tate,  T.ll.S.S.  Aust.,  ii.,  1879,  p.  138,  t.  5,  f.  10. 
«  Bay,  W.  !■'.  Pt'Mrd  !. 
*T,  HoFMANi,  Aiif^as,  P.Z..S.,  1877,  p.  IS:}. 

T.  nitida.  Angas,  P.Z.S.,  1807,  p.  112,  non  A.  Adams. 
T.  Ai>ga>i,  T(!n.-Woods.  P.R.S.Tasm.,  1878,  p.  34. 
IjOQg  Bay,   Teju-lFoods;  King  Island,  M.  Tate;  general.  T.  L. 
Mmj. 
•T.  AcicuLARia,  Adams,  P.Z.S.,  1853,  p.  182. 

T.  MaeUayaim,  Ten.-Woo.ls,  P.R.S.Tasm.,  1877,  p.  151;   Tryon, 

Man.  Codcli.,  viii.,  p.  33  1,  t.  7G,  f,  44, 
Long  Bay  (type  I). 
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*T.  Maris,  TeD.-Wooda,  P.R.6.Ta8m.,  1876,  p.  U4;  Tiyon,  Man. 
Conch.,  tUL,  t.  76, 1 42. 
King  Island  (type  I,  common). 
*T.  BWDOMRI,  Pett«rd  {Chemnitzia),  Journ.  Conch.,  1884,  p.  136. 
T.  crmulifira,  Tat«,  T.R.S.S.Aast.,  xv.,  1892,  p.  126.  1 1,  L  2. 
N.W,  Coast  (type);  Frederick  Henry  Bay,  W.  L.  May. 
Section  Pyrgoitylui,  Mont«rosato,  1884. 
•T.  VABiciFKBA,  Tate,  T.R.S.S.Auat.,  xxii.,  1898,  p.  86,  t.  4,  t  7. 
Pirate's  Bay,    Vf.  L.  May. 

Oenns  Cinoulina,  A.  Adams,  1860. 
*C.  SPINA,  Crosse  k  Fischer  (Turritella),  Jonrn.  de  Conch.,  1864, 
p.  347;  1865,  t.  3,  (.  12-14,  p.  44. 
Aeli*  tristriaUt,  Ten.-Wo6ds,   F.B.S.Tasm.,   1877,  p.  150  (var. 

nuyor). 
N.W.  Coast  (Ten.-Woods'  type);  Frederick  Henry  Bay,  W.  L. 

F.mily  CERITHIOPSID^ 
0«nus  CKRtTBlOPBtS,  Porbes  ib  Hanley,  1849. 
•C.   msiMA,  Ten.-Woods  (Bittium),  P.R.S.Tasm ,  1878,  p.  123; 
id.,  descrip.  emend.,  1879,  p.  37;  Hedley,  P.L.8.N.8.W.,  xxt., 
1901,  p.  722,  f.20. 
Blackman's    Bay   (type)   and 
N.    Tasmania,   Ttn.-Woode; 
D'Entrecasteaux     Channel, 
W.  L.  May. 
*C.  TUBBOKiLLOiDBB,  Ten.-Woods 
(5i«iitm),P.R.S.TMm.,1879, 
p.  39.    (Ttit  flg.  S). 
Circular  Head  (type);  Frede- 
rick Henry  Bay,  ir.  L.  May. 
C.  SEHiLfivis,  Ten.-Wooda  (Bit- 
(turn),  P.R.S.Vict.,  1877,  p. 
58. 


N.W.  Tasmania  (unique  type 
in  Nat.  Mus.  Melbourne), 


Fig.  G— C  ttarboaiUoidai. 


'  THB   MARIKX 


OF   TASKAKIA, 


"C.  AsGASi,  Semper,  Cat.  Mua.  Godefiroy,  p.  108,  1874. 

C.  cia(Ar(i(<i,  Angas,  P.Z.S.,  1871,?.  16,  t.  l,f.  12  ffiom-prwoccj. 
D'Entrecast«aBx  Channel,  W.  L.  May  (Coll.  W.  F.  Petterd  !). 
•C.  OBOCKA,  Angaa,  P.Z.S.,  1871,  p.  16,  1. 1,  I.  13. 

C.  Atkinao'ii,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  139, 
C-  Johnstoni,  Pelterd,  Joura.  Conch.,  1884,  p.  142. 
Long  Ba.y  !,   Ten.- iV^ooda/  Circular  Head,  Tamar  Heads,  dtc, 
ff,  K  PelUrd. 
*C.  ALHOSLTCK*.  Ten.-Woods,  P.R.S.T«iB).,  1877,  p.  12. 

C. purpurea,  Angaa,  P. Z. a.,  1B77,  p.  36,  t.  5,  f,  7,  non  Carpenter. 
iHlanda  in  haan  Straiu,    Ten.- iVoofU ;  King  laland,  /i.  3'ate; 
Fretlerick  Henry  Buy  &nd  D'Eiitrecosteitux  Channel,    W.  L. 
Hay. 

Family  CERITHIIDE.K. 

Oeiitu  Cbbituiuu,  Bruguiure,  apud  Adanaon,  1757. 

•C.  DDBiDH,  Sowerliy,  Thea.  Conch,  ap.  62;  R*jeve,  Conch.  Icon., 
f.  78. 
C.  vionachua,  Crosse,  Journ.  deOonch.,  1864;  1865,  t.  3,  t.  17, 
p.  45. 

!.  muL),  1880. 

ouiDiun  (Cuii^us);   King  Island,  A".  Tate. 

mut.j,  lf*(SO. 

MS.  CuiKh,,  f.  212;    Hei've,  t.  18,  f.  130, 


C.  thidens.  l!ayk>  (ii 

Type  of  C.  dubium 

*C.  IcAiiUH,  Hayle  (no 

C.   tenne,  Sowerhy, 

lion  Ilfshayfs. 
liiUium  wirif^yntum, 

f,  9, 
N.  Coast,  ir.  L.  .Ma.j- 


lira 


■L-,  P.L.S.N.S.\V.,  1891,  p.  17: 


:.  14, 


TH  lusi,  Tate,  1893. 


*A.  sEdOTisuii,   Atlaiiis   {V'^ril/iiiiiiij   i 
Reeve,  Cuncli.  Icon.,  f.  Hti. 
C.  rkodoHloina,  AdaniH,  <,,,.  cil. 
Types  of  both  forciLs  fioiu  Tasniuniu 
and  M.  Coasts,  rare,    11',  L  May; 


BY    B.    TATB   AND  W.   L.    MAT.  387 

Genus  B  i  t  t  i  u  m,  Gray,  1847. 

*B.  ORANARIUM,  Kiener  (Cerithium),  Coq.  Viv.,  p.  72,  1. 19,  f.  3; 
Reeve,  Conch.  Icon.,  f.  35. 
Common  (Census);  S.  Coast,  W.  L.  May;  King  Island !. 

*B.  Lawlbyanum,  Crosse,  Joum.  de  Conch.,  1863,  p.  87,  t.  1,  f.  4. 
Cerithium  inscidptum^  Sowerby,  in  Reeve's  Conch.  Icon.,  f.  128, 

1865. 
Blackman's  Bay,  W.  L,  May. 

*B.  CYLiNDRicuM,  Watson,  Challenger  Exped.,  p.  550,  t.  39,  f.  5. 
S.  Coast,  W.  L.  May, 

*B.   B8TUARINUM,  Tate,  T.R.S.S.Aust.,  xvii.,  1893,  p.  190,  t.  5, 
£.12. 
Ralph  Bay,  W.  L,  May  (Coll.  Aug.  Simson  !). 

Genus  Potamidbs,  Brongniart,  1810. 

Subgenus  Pyrazus,  Montfort,  1810.  * 

♦P.   EBEKiNUS,   Bruguiere  {Ceriihium\  Quoy  &  Gaimard,  Voy. 
Astrolabe,  t.  55,  f.  1-3. 
Frederick  Henry  Bay  (rare),  IF.  L,  May, 

Subgenus  Batillaria,  Benson,  1842. 

Lampania,  Gray,  1846. 

*B.  DiEMBNBNSis,  Quoy  &  Gaimard  {Cerithium)^  Voy.  Astrolabe, 
t.  55,  f.  11-13,  p.  128. 
Turritdla  cerithium,  Q.  &  G.,  op.  cii.,  t,  55,  f.  27-28,  p.2l39. 
Bittium  turritella,  Ten. -Woods,  1877. 

Batillaria  cerithium,  Tate,  T.R.S.S.Aust.,  xxi.,  1897,  p.  42. 
Hobart  (type);  very  common  (Census). 

*B.  AU8TRALI8,  Quoy  &  Gaimard  (Cerithium),  op,  cit,,  t.  55,  f.  7. 
Common  (Census). 

Genus  T  r  i  f  o  R  i  8,  Deshayes,  1824. 

*T.  PB8TIVA,  A.  Adams,  P.Z.S.,  1851,  p.  278. 
(Colls.  Miss  Lodder  and  W.  L.  May). 
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Family  LITTORINID^. 
(Melius  LiTTORiNA,  Ferussac,  1821. 

*L.  Mauritiaka,  Lamarck  {Pha8ianella\  An.  s.  Vert.,  vii.,  p.  54, 

1822. 
L.  unifasdatay  Gray;  lleeve,  Conch.  Icon.,  f.  100. 
Var.  L,  Diemene?isi8j  Quoy  &  Gaimard,   Voy.  Astrolabe,  ii., 

p.  479,  t.  33,  f.  8-11,  1833. 

L.  paludinella.  Reeve,  Conch.  Icon.,  f.  84. 

L,  Philippi  [Carpenter],  Ten.-Woods  <fe  Angas. 

Type  of  L,  Diemenensis;  common  (Census);  King  Island,  R. 

Tate. 

Genus  Tbctahia,  Valenc,  1833. 

T.  NODULOSA,  Gmelin  sp. 

LxUorina  pyramidalia,  Quoy  &.  Gaimard,  Voy.  Astrolabe,  1833, 

p.  482,  t.  33,  f.  12-15. 

Hobart  Mus. 

Genus  R  i  s  k  l  l  a.  Gray,  1840. 

♦R.  MBLANOSTOMA,  Gmelin  {Trochus), 

R,  melanostoma^  Crosse,  Journ.  de  Conch.,  1864,  1. 11,  f.  1. 
Very  common  (Census  ;  King  Island,  R.  Tate. 

♦R.  NANA,  Lamarck  (TVocAu*),  1822 

Trochus  nanus,  Quoy  <fe  Gaimard,  Voy.  Astrolabe,  t.  62,  f.  5-7, 

p.  273;  Delessert,  Recueil,  1841,  t.  36,  f.  4. 
T,  luteus,  Quoy  &  Gaimard,  ap.  cit.,  p.  271,  t.  62,  f.  8-11. 
Type  of  T,  nanus,  Q.  tk  G.;  Storm  Bay,  W,  L.  May. 

*R.  PLANA,  Quoy  <fe  Gaimard  (Trochus),  op,  ciL,  p.  275,  t.  62,  f.  13-1 4. 
T,  auratus,  Q.  <k  G..  op.  cit.,  p.  276,  t.  62,  f.  15-19. 
D'Entrecasteaux  Channel  (type  of  R.  aurata);  common  on  N. 
Coast  (Census);  Norfolk  Bay,  W.  L.  May. 

Genus  Fossarina,  Adams  &  Angas,  1863. 

F.  FUNicu lata,  Ten.-Woods,  P.R.S.Vict.,  xvii.,  1881,  p.  81.  1. 1, 
f.  6-7;  Tryon,  Man.  Conch.,  ix.,  p.  275,  t.  52,  f.  18-19  (copied). 
(PLzziil.,flg.9). 
Type,  Victoria. 
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FaTDily  FOSSARID^. 
Qenue  FosaABOa,  Philippi,  1841 

tHANIA, 

*F.  BOLiMOEDKs,  Ten.-Wood9  P.R.S.TMm.,  1877.  p, 
flg.M). 
Long  Bay  (type);  Frederick  Henry  Bay,  W.  L. 

.  148.    (TL 
Ma„. 

M»L, 

"F.     MISCTA, 

(PLkitU 

Black  man' 

Petterd    (Crogseia),  Joam.    Conch. 

..  Sg.  B6). 

'a  Bay  (type  !}. 

F.inily  ADEORBriD.E. 
Genus  ADBoRBifi,  8,  Wood,  1841 

.  1884.  p. 

139 

•A.  Ann. 81.  A.  Adams.  P.Z.8.,  18G3,  p.  434,  t,  37 
Pirate's  Bay.  W.  L.  May. 

.  t  11-12. 

*A.  ViNCBNTiASA,  Anqas.  P.Z.S.,  1880,  p.  -117,  t. ; 

Frederick   Henry    Bay  and    Pirate's  Bay,    IT, 

Heads,  near  Devenport,   W.  F.  Prtlerd  !. 

50,  t  9. 
L.    May,- 

Don 

Family  TRUNCATELLID.^. 

Genus  Truncatella,  Risao,  1836. 
•T.  BCALAltlANA,  Cox.  Aust.  r^ind  Shells,  1R67.  p.  93,  t.  15,  f.  10. 
T.   Tasmania-,  IN -n. -Woods,  P.R.S.Tasm.,  1876,  p.  143. 
7\irlmiWa  ■J-asmmiica,  Teii.-Woods,  op.  cit.,  1S7C,  p.  145. 
Bass  Straits  (Census);  N.  and  E.  Coa^its,  IF.  /".  I'etterd. 
*T.  MARiiiSATA,  Kiistfir.  Mon.,  p,  12,  f.  24-26;  Cos.,   Aust.  I^nd 
WlicllH.  p,  9-2,  t.  15,  i.Sa-b. 
Bass  Struits  iConsus). 

Uenu.s  CoxiBLLA,  E,  A.  Smitli,  1898. 

}lla„/oali<t.  Cox,  18G7,  non  Adams,  1863. 

*U.  CONFUSA,  E.  A.  Smitli,  Mai.  Soc,  iii.,  p.  76,  1898. 

lilanfordia  Hriatula,  Cox,  Aust.  Land  Shells,  1867,  t.  15,  f.  13; 

lion  Menke. 
CUrence  Plains,  Te-}i.-WfM-ls:   Badger  Island,  S.  M.  Johxatijn  '. 
near  Hol.art,  W.  L.  Ma,,. 
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Family  RISSOIDiE. 
Genus  Rissoia,  Fremenville,  1814. 

*R.  apicilirata,  Tate  &  May,  T.R.S.S.Aust.,  xxiv.,  p.  99,  1900. 
(PL  xxvl.,  fig.  61). 
D'Entrecasteaux  Channel,  W.  L.  May, 

m 

*R.    DRMESSA,  Tate  k  May,  T.R.S.8.  Aust.,  xxiv.,  p  98,   1900. 
(PL  zxlT.,  fig.  18 ;  PI  zxYi.,  fig.  72). 
Frederick  Henry  Bay,  W,  L,  May, 

*R.    DiscREPANS,  Tate  k  May,  T.R.S.S.Aust.,  xxiv.,  p.  99,  1900. 
(PLzxYi..flg.  65). 
D'Entrecasteaux  Channel,  W,  L.  May. 

*R.  INGIDATA,  Dunker,  Novara  Exped.,  1. 1,  f.  19,  1866. 
Frederick  Henry  Bay,  W,  L.  May, 

*R.  BICOLOR,  Petterd,  Journ.  Conch.,  1884,  p.  137.   (PL  xxvi.,  fig.  63). 
N.  Coast  (type);  Derwent  Estuary,  W.  L.  May, 

*R.    DUBITABILI8,   Tate,   T.R.S.S.Aust.,   xxiii.,    p.  232,    1899. 
(PL  xxvi.,  fig.  71). 
R,  dubia,  Petterd,  Journ.  Conch.,  1884,  p.  37;  non  Def ranee. 
Tamar  Heads  (type !). 

*R.  OLiVACEA,  Dunker,  Novara  Exped.,  t.  2,  f.  14. 

R,  Diemenensis,  Petterd,  Journ.  Conch.,  1884,  p.  138. 
Table  Cape  and  Tamar  Heads,    W.  F,    Petterd  !  /   Frederick 
Henry  Bay,  W,  L.  May. 

♦R.   TUMiDA,  Ten.-Woods   (Diala),  P.R.S.Tasm.,    1876,  p.  147. 
(PL  xxvi.,  fig.  67). 
Rissoina  Kershawi,  Ten.-Woods,  P. R.S.Vict.,  1877,  p.  57. 
Swansea  (type);  Long  Bay,  W.  F.  Petterd  !,  type  of  R.  Kerahatoi. 

'  *R.  DI88IMILIS,  Watson  {Eulima),  Challenger  Exped.,  p.  532,  t.  37, 

f.5. 
Eulima  Tasmanica,  Ten.-Wood8,  P.R.S.Tasm.,  1876,  p.  27,  non 

R,  Tasmanica,  Tate,  1899. 
Rissoina  cylindracea,  Ten.-Woods,  P.L.S.N.S.W.  1877.  p.  266, 

non  Krynicki,  1837  =  /*?.  ischna,  Tate,  1899. 
Long  Bay,  Ten.-Woods;  Derwent  Estuary,  W.  L.  May. 
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.A, 

*B.  SiMSOSi,  Tate  &  M»y,  T.R.8.8.Au»l.,  xxiv.,  p. 

100,    1900. 

(PLiiTi..Bg. '8;- 

Derweot  Estuary, 

W.  L.  May:  also  Port  Fairy,  VicL,  Rev.  T. 

Whan. 

•R-   Pbttbrdi,   Brwier,   P.L8.N.S.W..  1895,  p.697. 

{B.MTL. 

Ilg.73). 

onRiaao. 

N.  CoMt  and  isles 

in  Baas  Straits,  IT,  F.  I'etUrd  ! , 

Frederick 

Henry  Bay,  ff. 

L.  May. 

•R.  CYCL08TOMA,  Ten 

Woods.  P-R.S.Ta«in.,  1877,  p.  152;  Tryon, 

Man.  Conch,  IK 

,,  p.  3U,  t.71,  f.  8. 

Long  Bay  and    Rl 

ackman's   Bay  (types,  incl.  var. 

Toua):    S 

W.  L.  i/oy. 

•B.  V«BCO!(i8,Tate,  r.R.S.S.Au9t.,  xxiii.,p.333.  1899  ( 

nom.  niul. ). 

IPLisTii..a«.  BOl. 

H.  badia.  Peiterd, 

Journ.  Conch.,  1884,  p.  138. 

N.  Coast  and  isles 

in  Bass  Stwut*.  W.  F.  FetUrd  t  . 

Frederick 

Henry  Bay,  W. 

L.  May. 

*R  HuLLiANA,  Tate,  Hand  List  S.  Aust.  Moll.,  p.  7,  1893  {wm. 

mut.j.     (PI.  UTi.,  fig.  82) 
A'.   /,,..>;^r,i.   Teii..\V,.uds.    P.R.S.'la-m.,    1^7G,   p.  Uf>  ;     1877. 

p.  1^2;   nun   R.-.iui.-n.  l.-<!>. 
BiissSlraitsCtvpe,;   King  Jyhiiv].  /;.  T,.l'.   .S.  Ci.,is1.   H.L.Mai,. 
*H.  STKANtiEi,    BrazitT,    T.LS.N  S.W..    l.-JVU,   p,  173.  I.  14,  f  1 1 : 
ISa.'),  p.  0'J.">. 
^.  h'o"'!'.,,  Petler.!,  .luum.  C.ii.li..  |.-.-^l,  p.  loT. 
N.  Coa-t  (Pelter.l':>  lypt'  :|;    fiv<l,'rkk  Henry  Bay.   if.  L.  M»y. 
R.  Bav.mosi.  Uedrliim.-,  P.li.S.TaMn..  Iss3,  p.  Hk^. 
L'Entrecii-^teaux  Cliitnnt-I     typ.o. 
♦R,  CHEiLOSTOMA,T..n.-\Vuu<ls,  P.l{.S.Ta>ui.,  K-;77,p.  152;  Tryon, 
Man,  Condi..  \\.,  p.  360,  t,  C*.  f.  31. 
Lciny  Bay  lty[H-K  S,  Cou-iC,   W.  L.  May. 
*R.  AuSEwr,  Teii.-W<«>(.!>.  P.H.S.Ta.siu..  1877,  p.  152        (Pi.  uri., 
fig-  70). 
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R,  Layardi^  Petterd,  Joum.  Conch.,  1884,  p.  138. 
Blackmail's  Bay  (type);   N.   Coast  (type  of  /?.    Layardi  !)/ 
Frederick  Henry  Bay,  W.  L.  May. 

*R.  Tbnisoni,  Tate,  T.R.S.S.  Aust.,  xxiii.,  p.  233, 1899  (wow.  muL). 

R.  australis,  Ten.-Woods,  P.R.S.Tasm ,  1876,  p.  146 ;    1877, 

p.  51,  non  Sowerby;   Hedley,  P.L.S.N.S.W.,  1900,  p.  505, 

pi.  XXY.,  f.  4. 

Badger  Island  (type);  King  Island,  R.  Tate;  E.  and  S.  Coasts, 
very  common,  W.  L.  May. 

♦R.  Mabi^  Ten.-Woods,  P.R.S.Tasm,  1876,  p.  147  ;  Tryon,  Man. 
Conch.,  ix.,  p.  354,  t.  71,  f.  9. 
King  Island  (type);  Frederick  Henry  Bay,  W.  L,  May, 

♦R.  RUBicUNDA,  Tate  <fe  May,  T.R.S.S.  Aust.,  xxiv.  p.  100,  1900. 
Derwent  River  Estuary,  W,  L,  May. 

*R.  MBLANOOHROMA,  Tate,  T.R.S.S.  Aust,  xxiii,,  1899,  p.  234. 
B.  tnelanura,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  153;   Tryon, 

Man.  Conch.,  ix.,  p.  358,  t.  7,  f .  7,  non  melanura,  C.  B.  Adams. 
Blackman's  Bay  (type);  Don  Heads,  W.  F.  Petterd ! ;  Frederick 

Henry  Bay,  W,  L.  May;  King  Island  !. 

♦R.  APPROXiMA,  Petterd,  Journ.  Conch.,  1844,  p.  138.    (PI.  xxri., 
fig.  69). 
Tamar  Heads  (type!);  Frederick  Henry  and  Pirate's  Bays,  W. 
L.  May;  King  Island  !. 

*R.  MIXTA,  Tate,  T.R.S.S.  Aust.,  xxiii.,  p.  234,  1899. 

R,  ochroleuca,  Brazier,  P.L.S.N.S.W.,  1894,  p.  174,  t  14,  f.  11; 

non  Brusina,  1869. 
N. W.  Coast,  FT.  F.  Petterd !;  D'Entrecasteaux  Channel,  W.  L 

May. 

*R.  Beddomki,  Tate,  T.R.S.S.  Aust.,  xxiii.,  p.  239,  1899.     (PL  xxvi., 
flg.  64). 
R.  flamia,   Beddome,  P.R.S.Tasm.,  1883,  p.  169;  non  Jlammea 

Dunker. 
Black  man's  Bay  (type);  S.  Coast,  rare,  W.  L.  May. 
27 
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*R.  Atkinbobi,  TeiL-Woods,  P.RS.Tasm.,  1877,  p.  153  ;  Tryon, 
Man.  Conch.,  ix.,  p.  3M,  t,71,  t  10. 
Long  Bay  (tjpe);  Frederick  Henry  Bay,  11'.  L.  May. 

•B.  FiaixioUA,  Tate  &■  May,  T.B.S.S.Auat.  xxiv.,  p.  100,  1900. 
{PLxzUi.flg.S). 
JSiftoina  minutifima,  Ten.-Woods,  P.E.8.Tnsm.,  1878,  p.  122, 
non  Rinoa  minutuaima,  Michelin,  "  Oen.  RisBoa." 
'B.  OONTABCLATA,  Danker,  Noyara  Ebcped..  t.  2,  f.  20a-&. 
Frederick  Henry  Bay,  W.  L.  May. 

'R.UHILI&ATA,  Ten.-Wooda(£uMn>M),P.R.S.Tasin.,  1878,  p.  133. 
(PLznL,l(.  n). 
BUokman'a  Bay  (type). 
*R.  PSLLDOIDA,  Tate  &.  Way,  T.R.S.S.Anst..  xxiv..  p.  100.  1900. 
(PL  nUL,  if.  9). 
Frederick  Heniy  Bay,  W.  L.  May. 

0«aaB  BisaoFsis,  Oarretl.  1873. 
♦R.  MacCoti,  T^n. -Woods  {RUaoa),  P.R.S.Tasm,  1877,  p.  15»; 
Hedley.  P.LSS.S.VT..  1900,  p.  505.  pi.  xxW ,  f.  11. 
Long  Bav  and  Blackman's  B»_v  (type  and  co-typei,  Derwent 

K^uuu'v.   H".  /.-  .'/•"' 
•R.  iH-uiiis.-iDKS  T^uo.vMav.  T  H,S.^..\,i-i..  xxiv..  p.  101,  h'OO. 


^•r.^leri,■k  H.nry  1 

[iiiy     10 

l:.lh.t.    W.   L.   M,>^. 

t.  .os^v.HRlv.v   Tat 

-■  A   M:.y 

:  T.H.:S,S.A,ist.,  Nxiv..  p  101. 

1?00. 

,Pl.  Mvii..  ii  M  . 

yml.'ri,-k  Hoiiry  1 

IV.y.  oou 

mu.iu  H-.  /..  .1/,,;. 

IN  \.    l'Orni;;ny,  1.-40, 

1.     SPIK.MA.     S,.«-,- 

■i.y.    t;,-: 

ur..  :;■:,.::-.   i<:o.-4,  t.  :;os 

,    f.  -2 

S-h»-.irt.-,  Ki-o 

i.io:;,   t. 

Ki.i^-  is:.*!Ki.  /.-,  r 

\iU     >.  .1 

LiKi   K.  L\m>:-.   If.  L.   H:>y. 

..  T.-:„-w,  ...■;.,  r-K,s,T:i-ii 
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*R.  NIVBA,  A.  Adams,  P.Z.S.^  1851,  p.  265;  Schwartz,  Rissoiden, 
f.  10,  1860. 
Common  (Census). 

*R.  VARiEGATA,  Angas,  P.Z.S,,  1867,  p.  113,  1. 13,  f.  19. 

Loc.  ?  (Census);  King  Island,  B,  Tate;  Frederick  Henry  Bay, 
W.  L,  May, 

*R.  Hbdleyi,  Tate,  T.R.S.S.  Aust.,  xxiii.,  1899,  p.  241,  t.  7,  f.  8. 
W.  L.  May, 

R.  BFFiCATA,  Brazier,  P.L.S.N.S.W.,  i.,  p.  366. 
*/?.  semisculpta^  Tate,  loc,  dt,^  p.  241,  t.  7,  f.  10. 
Loc.  1  (type). 

♦R.  FLBXUOSA,  Gould,  Otia,  p.  144;  Reeve,  Conch.  Icon.,  f.  97. 
R,  turricula,  Angas,  P.Z.S.,  1867,  t.  13,  f.  20. 
Common  (Census);  Frederick  Henry  Bay,  W,  L,  May, 

R.  ciNC?rA,  Angas,  P.Z.S.,  1867,  p.  114,  1. 13,  f.  22. 
Rare  (Census). 

*R.  BLEGANTULA.  Augas,  P.Z.S.,  1880,  p,  417,  t.  40,  f.  10. 
Port  Esperance,  rare,  W,  L,  May, 

Family  ASSIMINEID^. 
Genus  Assiminba,  Fleming,  1828. 

A,  BiciNCTA,  Petterd,  P.R.S.Tasm.,  1889,  p.  77,  t.  2,  f .  4. 
Mouth  of  River  Don  (type). 

A.  Tasmanjca,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  79;  Petterd, 
loc,  ctt,,  t.  2,  f .  2. 
Riaaoa  Si&nnce,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  153. 
Sorell  (type  of  A.  Tasmanica);  N.  Coast  ^type  of  R,  Sienna), 

A.  AU8TRALI8,  Tate  in  Petterd,  op,  cit,  t.  3,  f.  10. 
Kelso,  near  mouth  of  River  Tamar. 

♦A.  Bbazieri,  Ten.-Woods  (/^w«oa),  P.R.S.Tasm.,  1876,  p.  146. 
RiBsoa  Brazieri,  Tryon,  Man.  Conch.,  ix.,  p.  336,  t.  71,  f.  97. 
Bruni  Island  (type);  S.  Coast,  very  common,  W,  L,  May, 
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Family  NEaiTlD^. 
G^Dus  Kbrita,  Lamarck,  apud  Adanson,  1757. 
*'S.  HELAKOTRAODB,  E.  A.  Smith,  Alert  Ezped.,  p.  69,  1881. 
if.  tUrata,  Reeve,  Concb.  Icon.,  f.  16,  noa  Chemaitz. 
N.  Coast  (Census);  King  Island,  S.  Talt;  general,  but  rare  in 
the  South,  W.  L.  May. 

Fkmily  CYCtX)3TREUATlD^. 
QflDus  Ctclostreha,  Marrjatt,  1S18. 
•0.  Hareibtt*,  Petterd,  Journ.   Oonch.,  1884,   p.  141  ;   Tate, 
T.R.S.S.Aust.,  zxiii,  p  215.     (PL  ut.,  flf*.  40,  47,  4S). 
N.W.  Coaat  (type  !\ 
*C.    JoHNBTONi,    Beddome,    P.R.S.Tasm.,   1883,  p   168;    Tate, 
T.R.S.S.Aust,  ixiii,.  p.  215,  t.  7,  t.lorb,  1899 
Brown's  River  (type  !); -Frederick  Henry  Bay,  W.  L.  May. 
•C.  CBAttopA,  Tate,  loc.  eit.,  t.  7,  f.  2a-c 

C.  miera,  Petterd,  Journ.  Conch.,  1884,  p.  139,  non Ten. -Woods, 

1877. 
N.  Coa.st  and  isles  in  Baas  Straits,  W.  F.  Pe'terd ! ;  Frederick 
Henry  Bay,  H'.  L.  May. 
*C.  issrrui-ruM.  T.ite,  T.Ii.S.S.AusL,  wiii,  [..  2ir>,  t.T,  fi<;=^.  .T  ^-ft. 
Freiioriek  Ht-nrv  ISay,   11",  L.  M.,.,- 


*C.  CONTAUf; LATUM,  Tuto,  lor.  C'l 

Frederick  Hfiiry  Huy,    11'.   /.. 

•C.  Mavii,  Tato,  l-.c.  r//.,  ]>.  21S, 

Frederick  Henry  li;i.y  (type). 

•C.    ASdELI,  Ten.-WiHHi.s  (ff^,. 

IST.i,  p.  \-22;  Tftle,  loc.  cit. 

1900,  p,  r,0:t,  pi.  XXV..  f.  14. 

Blaekmiiii's  Bay(ty|K-);  Fri'd.' 

toaux  Cli.innpl,  II'.  /,.  Mny. 

*C.  CREUFiKSCULPTUM.  'I'at-e,  loc.  . 

Rismi  An.rJi.  Tryon,  M;m.  C 

Teii.-Wood-!. 


,  i.  n. 


■?).   P  li.S.Tas 
[>.  21W;   Hedie\ 


1..  1S77,  p.  l.^).'!: 
P.L,S.N.S.\V., 
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•C  AUsnUL^  Ai^M  (CnwMwUa),  T.Z.S ,  1877,  [l  38,  t.  5,  f.  16. 
C.  (Tuhiolm)  mmtlrmU,  Tue.  op.eiL,f.  il9.    (Tot  If.  ■>. 
*C.    Wddii^   Ten -Woods,    P.B.aTum., 

1877.  p.  147. 
*C.  SummU,  ToL-Woods,  loe.  ctl,  pL  147. 
Long  Bsy  QC.  WMii),-  N.  Cnut  ud  I 
BUckmu'i  B«j,  {C.  S»»»nu);  Frede- 
rick Henry  Baj  «nd  lyEntrecssUani 
Churnel.  IT.  L.  JTay. 
*C.   K>BCKLi.Anta,  Tate  k  M*y,  T.R.S.S. 
Anst.,  rxir.,  p.  101,  1900.   (PL  nriL, 
■«-«l- 
FVederick  Henry  Bay,  V.  L.  May. 

*C.     aiCK03(,   TeiL-Woods,    P.RS.Toam., 

1877,  p.  147;  Tryon,  Mwi-  Conch.,  x.,  Kg-  8. 

p.  95.  L  33,  f.  13.     (PL  «1T1L,  tg.  M).       C-  «~<™'e.  '•<■■  •"Mi- 
Long  Bay  (type);  D'Entrecaiite&nx  Cbuinel,  W.  L.  May. 

•C.)  Brosnimsk.  Beddwme,    P.RS.Tasm.,    1883,    p.  168. 
(Tait  ag.  0). 
Cloudy    Bay    (type) ;     D'Entreca3t«anx 
Channel,  W.  L.  May. 

Genua   Lodd  b  ki  a,  Tate,  1899. 
*L.    Lodd  ERA,    Petterd    (Liotia),    Jonm. 
Concb.,  1884,  p.  135  ;    Hedley,  P.L.S. 
N.S.W.,  1899,  p.  802,  woodcuts. 
L.    iw^dene,  Tate,  T.R.S.8.Au8t.,  xxiii., 

p.  222. 
Leven  Heads  (type). 
L.    MINIMA,    Ten.-Wooda  {Liotia),    P.B.S. 
Vict.,    1877,    p  58;     Petterd,  Jouni. 
Ckinch  ,  ii.  p.  88. 
Lodderia  minima,  Hedley,  P.L.S.N.S.W., 

xxv,  p.94,  t.3,  f.1-3,  1900. 
Long  Bay,  W.  F.  PitUrd. 
Fig.  9—0.?  brunrdtnte. 


1^«4.lU.£«. 


Has.  JM^iriiif^  f.  30;  V^IX 
*!.  rnruu.  Tea.  WMd^  FRSTmw.  l^T^p^l:*!;  Ti 
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Family  TURBINID^. 
Oenus  Phasianblla,  Lamarck,  1804. 
*P.  AUSTRAL1S,  Gmelin. 
P,  trikmisy  Chemnitz. 
P,  bulimoidesy  Lamarck,  1822. 
P,  venusta^  Reeve,  Conch.  Icon.,  f.  2. 
P.  fnUchella,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  141 -F.  deli- 

catula,  Ten.- Woods,  1878  =  P.  austrcUia  (juvenile). 
Maria  Island  (type  of  P,  btUimoides)',  common  (Census). 

♦P.  VBNTBicosA,  Quoy  <fe  Gaimard,  Voy.  Astrolabe,  ii.,  p.  237, 

t.  59,  f.  8-9. 
P.  sanguinea,  P,  zebras  P,  venosa^  P.  reticulata,  all  of  Reeve, 

Conch.  Icon.,  t.  3,  are  mere  colour  varieties. 
Eang  Island !  and  Bass  Straits  (Census);  N.  Coast  only,  W,  L, 

May, 

P.  VARiBOATA,  Lamarck,  1822;  Delessert,  t.  37,  f.  10. 
P.  Angaaif  Crosse,  Journ.  de  Conch.,  1864,  p.  344,  1. 13,  f.  6. 
Rare  (Census). 

*P.  ROSEA,  Angas,  P.Z.S.,  1867,  p.  114,  t.  13,  f.  24. 

Eling  Island,  R,  Tate;  islands  of  Bass  Straits  and  Blackman's 
Bay  (Census);  E.  Coast,  W,  L.  May;  King  Island !. 

Genus  Turbo,  Linn^,  1758. 

Subgenus  Marmorostoma,  Gray. 

*T.  UNDULATU8,  Chemnitz,  Conch.  Cab.;   Reeve,  Conch.  Icon„f.  3. 
T,  Simsoni,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  141  (juvenile). 
Van  Dieman's  Land  and  New  Holland  (Chemnitz);  common 
(Census);  King  Island  !. 

*T.  Gruneri,  Philippi,  Conch.  Cab.,  ed.  ii.,  p.  52,  1. 12,  f.  7. 
T,  circiUaris,  Reeve,  Conch.  Icon.,  f.  46,  1848. 
King  Island  (Census);  Flinders  Island,  B,  M,  Johnston  !. 

Subgenus  Ninrlla,  Gray. 

T.  8TAMINBU8,  Martyn,  Univ.  Conch.,  t.  71,  1784. 
T,  lamellosusy  Reeve,  Conch.  Icon.,  f.  26. 
N.  Coast  (Census). 


Genna  Astbalidm,  Link,  1807. 
*A.  nMBRiATDM,  I^mArcIc  (Tro^tu). 

Carinidea  fimbriata,  Swainson,    F.R.S.Tasm.,  iii.,  for   1854, 

p.  39,  t.  6, 1 3-*. 
Turbo  iquami/ims,  Koch,  in  Philippi'e  Abbild.,  L,  1844,  p.  138, 

t  4,  f.  9. 
Loc.  t  (Ceiunu);  Circntar  Head,  W.  L.  May. 
*A.  AUBnif.  JoDM  {Trothua)  in  Philippi's  Abbild.,  iL,  p.  26, 1844, 
t  6, 1 2. 
Carinidta  gramtlata,  Swaonson,  P.B.8.Tasra.,  for  1854,  p.  40, 

t.  6,  I.  5-6. 
G.     Ta4mantea,    Ten.-Woods,    P.E.8.Taso).,    1877,    p.  142  - 

aureum,  jno. 
Common  (Cenens);  general,  W.  L.  May;  King  Island,  B.  Tat&. 
Genua  Collonia,  Gray,  1862. 
*a  E08KA,  Ten. -Woods  (MoniUn),  P.R.S.TaBin-,  1876,  p.  154. 
Collonia  J roteopunclata,  Angas,  P.Z.S.,  1880,  p.  417,  t.  50,  f.8. 
Tasmania  (type  of  C.  rosea). 
•C.     JOHKPJd.    Ten  -Woods     (C-tdoslrema).    P.K.S.Tasm,,    1877, 
1.,  147;  Tryi.n,  Man,  C-nx-.h.,  x.,  t,  :V.i,  f-  'J.     (Teit  fig,  10.) 
BlackniaTis  Uay  (lyiie), 

I'-a.iiily   Tl'.OCHlRK. 
t:cnu,s   Clanculu-S,   Montfurt,  1810. 
C.  ANUS,  Pliilii.jii  ( ■irochts).  Z.  f.  SlaL,  184S; 
CViiL'li.  Ciil.,,  [1,  ''Gij.  I.  3'J,  {.  7. 
)        NurtI,  only  (C.  .jMosm,  Census);  E,  imd  S. 
C<HLstM,  W.  L.  May. 
Fig,  10-'.  j,..,,,i„.    *(.   _\,„^.„|,  T,,„__-\w„[^_pi{.S,Tusm.,  187C, 
p.  ir,5i    Tryon,  .NLm,  Ci.n.'l..,  -■^i.,  j.,  50,  t,  14,  f,  -^iyri. 

S.  C<«isl,    li:  /,-  .I/riy;    Kin-  Nhin.l  I. 

Var,  Hnph.u-Ji,  Ten  -\V,>,j.ls,.  i<p.  cit  ,   1«77,  \'.  144. 

Georf,'(?  liay  and  Lun-  Biiy,  ?tit,-  HW/s,-   Frt^d crick  Hciiry  Bay, 


BT   R.   TATX  AVD  W.   L.    MAT.  401 

*C.  DU9KBRI,  Koch  {Troehus),  AbbikL,  L,  pc  67,  t.  2,  £.  5,  1043. 
C.  rubens,  Angas,  1865;  TeiL-Woods,  187a 
Bass  Straits,  rare  (Census). 

*C.  LIMBATU8,  Qtioj  k  Gauiiard  (  7VocAu«),  Yoj.  Astrolabe,  p.  245, 
t.  63,  1 1-6. 
(7.  variegatuSf  Angas,  1865;  TeiL-Woods,  1878. 
King  Island,  H,  Tate;  very  common  (Census). 

*C.  Maugebi,  Wood  {Trochua),  Index  Test  Suppl.,  p.  220,  t.  5, 
t  27,  1828;  Fischer,  Coq.  Viv.,  t  72,  f.  1. 
Rare  in  Tasmania  (Census);  King  Island,  W,  F,  Petterd !. 

♦C.  Philomen^  Ten.-Woods,  P.RS.Tasm.,  1876,  p.  155. 
(PI.  zxiii.,  flg.  12). 
One  example.  Ten,-  Woods;  Derwent  Estuary,  W.  L,  May, 

♦C.  PLEBEIU8,  Philippi,  Conch.  Cab.,  1851,  p.  326,  t.  46,  f.  10. 
C.    Afigeli,    C.   Dominicana,  Ten.-Woods,  P.R.S.Tasm,  1877, 

p.  144. 
Oihhida  m^dticarinala,  Ten.-Woods,  op.  ciL,  1877,  p.  142. 
General,  W,  L.  May;  King  Island,  B,  Tate. 

♦C.  UNDATU8,  Lamarck  (Trochus),  Encyc.  Method.,  t.  447,  f.  3; 
Fischer,  Coq.  Viv.,  t.  56,  f.  2. 
Common  (Census);  E.  and  S.  Coasts,  W.  L,  May. 

♦C.  Yatesi,  Crosse,  Journ.  de  Conch.,  1863,  p.  379,  t.  13,  f.  1. 
Bass  Straits  and  N.E.  Coast  (Census);  also,  A.  Simeon  !. 

(xenus  Phasianotrochus,  Fischer,  1885. 

Elenchiis,  H.  tk  A.  Adams,  1854,  non  Swainson,  1840. 

P.  EXiMius,  Perry  {Bulimus),  Conchology,  1811,  pi.  30,  f.  2. 
*P.  badiusy  Wood  (TrochtM),  Index  Test.,  1818,  and  Suppl.  t  6, 
f.46. 

T.  lineatusy  Lamarck;  7\  roseiie,  Lamarck;  T.Jkdmineua,  Kiener. 

King  Island,  H.  l*ate;  common  (Census). 

*P.  BELLULUS,  Dunker  (Trochvs),  Philippi,  Abbild.,  t.  7,  f.  6. 
Bass  Straits  (<.'ensus);  George's  Bay,  Aug,  Simeon  I 
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*P<  IBI80D0NTES,  Quoy  &  Oaimard  (Troehtu),  V07.  Astrolabe,  iL, 
p.  246.  t.  63,  f.7-12. 
T.  Schrayeri,  Plulippi;  T.  nilidultu,  Philippi. 
Common  (Census;  type  of  T.  Schrayeri). 
P.  APiGiNUB,  Meake(ilfoTHKfonta);  Philippi,  Conch.  Cab.,  t.23,  f.5. 
Boss  Straita,  W.  F.  PeUerd. 

OenuB  Caittbabiddb,  Montfort,  1810. 

C.  Lehkanhi,  Uenke(7VocAu«),  1843;  Philippi,  Abbild.  Conch., 
ii.,  L  7,  f.  2,  p.  37. 
Thalotia  Ramburi,  Crosse;  ThaloUa  picta,  Ten.rWoods,  1878. 
N.  Coast,  rare  (Census). 
C.    POLOHBBRiHns,   Wood   ( Troehtu),   Index  Test ;    Philippi, 
Abbild.,  ii.,  p.  37,  t  7,  £.  1. 
Thalotia  Maria,  Ten.-Wooda,  P.R.S-Vict.,  1877,  p.  58. 
N.  Coast,  rare  (Census). 
♦0.   Allporti,   Ten.-Wood8    (Zizyphintu),   P.R.S.Taam.,  1876, 
p.  155;  Tryon,  Man.  Conch.,  p.  351,  t  66,  f.  22. 
I.slands  in  Ba.ss  Straits  (Census);  Frederick  Henry  Bay,  W.  L. 
.M«!l. 
•C.    Baudini,  Fischer  ( r>wAu.s),  lS7Si  Coq.  Viv.,  p.  .■15G,   t.  110, 
f.5. 
Z./ragnm,  Tell. -Woods,  IS7f*,  noti  Pliilippi. 
Islands  in    Bass  .Straits,  rare  (Census)  ;    King  Isluiiil  (type  !)  ; 
Frederick  Henry  Bay,  If.  /,.  Miuj. 

Genus  Thalotia.  Ciniy,  l.^-IS. 

*T.  CONICA,  Gray  (Monndmiia)  in  King's  Voy.,  Appx.,  ii.,  p.  479, 
1827;  Trockus  cOfMii.^,  Pliilippi,  Condi.  Call.,  1849,  t.2.^,  f.l. 

T.  ditbia,  Ten.-Woods.  P.R.t^.Vict.  1877,  p.  'iD. 

Bass  Straits  and  N.E.  Coast  (Census;  Circular  Head,  H'.  L. 
May. 

The  type  of  7".  rf«6infl^)nl  Clark- Island  in  Nat.  Mus.  Melliourne 
is  a  deformed  T.  conka  (teHe  J.  H.  OntlilV). 
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Oenus  Calliostoma,  Swainson,  1840. 
ZizyphinuSy  Gray,  1840^ 

♦C.  Mbtbbi,  Philippi  r  2VocAu«),  Zeit.  f.  Mai.,  1848,  p.  101;  Conch. 
Cab.,  t.  41,  f.  4,  1849. 
Z,  armilUUus,  Kiener,  Reeve,  <fec.,  non  Wood. 
Z.  euglyptusy  Adams,  P.Z.S.,  1854. 
Type  of  Z,  trnglypUus]  rather  common  (Census). 

♦C.  Lbqbandi,  Ten.-Wood8,  P.R.S.Tasm.,  1876,  p.  154;  Tryon, 
Man.  Conch.,  xi.,  t.  66,  f.  23. 
Chappell  Island,  Bass  Straits  (type) ;  Frederick  Henry  Bay, 
TT.  L.  May. 

♦C.  INCBBTUM,  Reeve  (Zizyphinuft),  Conch.  Icon.,  f.  28. 
Tasmania  (type);  Frederick  Henry  Bay,  W.  L.  May, 

»C.  N0BILI8,  Philippi  {Trochus),  Conch.  Cab.,  t.  38,  f.  11,  1849. 
King  Island,  W,  F,  Petlerd  !,  J,  H,  Gatliff, 

Subgenus  Astble,  Swainson,  1855. 

EutrochtM,  A.  Adams,  1863. 

♦A,  subcarinatum,  Swainson,  P.R.S.Tasm.  for  1854,  p.  36,  t.  6, 

f.  1-2,  1855. 
£utrochu8  perspectivus,  A.  Adams,   P.Z.S.,    1863,  p.  506  =  ^. 

AdamHi  Pilsbry,  Man.  Conch.,  xi.,  p.  402. 
Types  of  all  are  Tasmanian;  E.  Coast  (Census  f;  Marion  Bay, 

not  uncommon,  W,  L,  May, 

Genus  Minos,  Hutton,  1884. 

The  author  founded  this  genus  on  the  Tasmanian  shell  Fo%^ 
arina  Petterdi;  he  placed  it  in  the  Family  Stomatiidaty  but  the 
"horny  multispiral  operculum,  the  dentition  resembling 
CarUhariduSf*'  and  the  porcellanous,  somewhat  iridescent, 
interior  induce  us  to  place  it  in  the  vicinity  of  Gihhvla. 

*M  Pbttbrdi,  Crosse  {Foasarina),  Journ.  de  Conch.,  1870,  p.  303; 
1871,  1. 12,  f.  1. 
Minos  Petterdi,  Hutton,  P.L.S.N.S.W.,  1884,  p.  369. 


,       fouarina  Simatmi,  Ten.-Woods,  P.R.8.Ta8ni.,  1876,  p.  149  (a 
Urge  form  up  to  8  mm.  diam.). 
Hobart  (type  of  if.  PfOerdi) ;  Loog  Bay,  Bruni  Island  (F. 
Sirtuoni);  E.  and  8.  Coasts,  very  lo<»1,  W.  Z.  May. 
Qenus  Oibbula,  Risao,  1626. 
*0.  Lbgrakdi,  Fett«rd  (j'oaartna),  Joum.  Couch.,  1879,  p.  104. 
IPLztlT.,fl(i.3l,  33). 
Circular  Head  and  King  Island,  W.  P.  PetUrdl;  Frederick 
Henry  Bay, 
•G.  PienjRATA,  Adams  i  Angas,  P.Z.S.,  1864,  p.  36. 
Troehui  picturatua,  Fischer,  Coq.  Viv,,  t  90,  f,  2. 
Gibbula  tvdeota,  Teo.-Woods,  1878,  non  Adams. 
Bare  <C«nsus;  Hobart  Mus.  !). 
•G.  Coxi,  Angas,  P.Z.S.,  1867,  p.  115,  t.  13,  f.  26. 
Bare  (Census);  Derwent  Estuary,  W.  L.  May. 
*Q.  TiBBRiANA,  Crosse  ( Trochui),  Joum.  de  Conch.,  1863,  p.  381, 
t.  13,  f.  2. 
Canlharidvt  decoratut,  Adams  &  Angas,  P.Z.S.,  1864,  p.  37. 
*Gibbn(a  aurea,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  15-5. 
^Thalotia  tegsellnta,  Ten.-Woods,  P.R.S.Vict,  1877,  p.  58. 
Trochns  (GiMnlfc)  ^ma/lata,   Fiscln^r,  .)oani.  ih-  Coiicli.,  1870. 

p.  Ii2. 
King  Island  1  (type  of  0'.  'ihix'i);  S.  .ind  E,  Cojwts,  II'.  L.  May. 
•G.  Tasmanica,  Pettord,  Juuni.  Condi.,  ii.,  1«79;  Ti-yon,  Man. 
Conul).,  xi.,  p.  L>3(),  t.  40,  f.  1*0. 
Uruwii  Kiverdype!);   Froik-ik-k  Heiiiy  iiav,    If.  /,.  May. 
*G.  II0I.0H0SA,  Teii.-W.iods,  P.H.S.Tiisu..,  IXIl,  \\  \V.i.    m.  iiiv., 
fig.  31.) 
Uass  Hlniits  {type). 

Genus    .Mom  LEA,   Swaiimon,   1S40. 
•>I.  Pbkibsian.\,  Pliilippi  (  rrurkii^).  Conch.  Ciih..  IM'i,  t.  28,  f.  3. 
ail>/»,J<,  iiorc-Z/uin.  A.  Adams,  P.Z.S.,  l,S.j4,  p.  10. 
<jMu'.t  Weldii,  Ten.-Wuo.ls,  P.R.S-Tasni.,  1S77.  |i.  U3. 
IUssStniits(tyiieof  '/.    \\-.:Uii:). 

;  Pliilippi,  C'miL'h.  Oitb.,  18-18. 
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Margarita  2Wmanica,  Ten.-Woo<is,  RRS-Tasm.,  1877,  p.  143. 
Minolta  Tasmanicaj  Tryon,  Man. Conch.,  xi.,  p.263,  t.61,  f.38-40. 
Bass  Straits  and  Long  Bay,  Te^i.-  Woods;  N.  and  S.  Coasts,  W. 
L.  May. 

Genus  Minolia,  A.  Adams,  1860. 

♦M.  PRODICTA,  Fischer,  Mon.  Trochidse,  p.  395,  1. 118,  f.  1. 
Derwent  River  Estuary,   W.  L.  May, 

Oenus   MoNODONTA,  Lamarck,  1799. 
Subgenus  Trochocochlea,  H.  k  A.  Adams,  apud  Klein,  1753. 

♦T.  CONSTRICJTA,  Lamarck  (Monodonta),  1822. 

Trochiis  constrictnaj  Quoy  <k  Gaimard,  Voy.  Astrolabe,  t.  66,  f.  27. 

Tasmania  (type);  common  (Census). 

Var.  taenicUa,  Quoy  &  Gaimard,  t.  63,  f.  15-17. 

Trochus  zebra,  Philippi,  Conch.  Cab.,  t.  26,  f.  24. 

T.  mtdticarinatuSy  Chemnitz;  T.  porcata,  Adams. 

Common  (Census). 

♦T.  AUSTRALis,  Chemnitz  (MonofiorUa);  Lamarck. 

T.  concameratua,  Wood,  Index  Test.  Suppl.,  t.  6,  f.  35. 

T.  8triolatu8,  Quoy  k  Gaimard,  Voy.  Astrolabe,  t.  63,  f.  18-22. 

King  Island,  R,  Tate;  (Census). 

♦T.  MELANOLOMA,  Menke  {Monodonta\  1843;    Philippi,  Abbild., 
ii.,  t.  5,  f.  2,  p.  188,  1845. 
N.  Coast,  W.  F.  Petterd !. 

Subgenus  Diloma,  Philippi,  1845. 

♦D.    ODONTis,    Gray  {Trochus),  Wood,  Index  Test.  Suppl.,  t.  6, 
f.  37;  Philippi,  Conch.  Cab.,  1849,  t.  24,  f.  17. 
Gihhula  UsseruUi,  Ten.-Woods,  P.R.S.Vict,  xvii.,  1881,  p.  81, 

t.  1,  f.  5  (very  young  D.  or/ontis). 
Common  (Census);  King  Island,  B,  Tate;  S.  Coast,  common, 
W.  L.  May. 

♦D.  ADELAiDiE,  Philippi  {Trochus),  Conch.  Cab.,  1849,  t.  24,  f.  1. 
(PI.  zziv.,  fig.  31). 
D.  australisy  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  145. 
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Oil>bula  depreaaa,   Ten.-Woods,    F.B.S.Tmid.,    1876,    p.  154 ; 

Tryon,  Man.  Coocb.,  xi.,  t.  40,  f.  36-37  (is  the  yoting). 
Adventure  Bay  {G.  depre$»a,  common);  N.  Coast  {D.  auatralit, 

Ten.-Wood8);  Frederick  Henry  Bay,  W.  L.  May. 

OenuB  BA»Kivi«t  Beck,  1848. 

*B.  PABGiATA,  Menke  {PhatianeUa). 

B.  variant,  Fhilippi,  Conch.  Csb.,  t.  5,  f.  1-5. 
Vw.  B.  major,  A.  Adams,  P.Z.S.,  1851,  p.  171. 
Very  common  (Census;  type  of  B.  major). 

€}enns  Euchilus,  PhiKppi,  1847. 

*E.  BAOOATOs,  Uenke  (Monodonta),  1843;  Fhilippi,  Conch.  Cab., 
t.  27,  f.  13. 
N.  and  E.  Coasts,  not  found  in  the  south,  W.  L.  May;  King 
Island  !. 
*E.  BCABRiDBCDLUB,  Angss,  F.Z.S.,  1867,  p.  216. 

IVoehug  seabriuscvltis,  Fischer,  Coq.  Viv.,  1880,  1. 14,  f.  2. 
E.  Tattnanieiu,  Ten. -Woods,  P.R.S.Tasm.,  1876,  p.  152. 
Long  Bay  (tj-po  of  E.  TanmauicH.^);  FreileriL-k  Henry  Bay  and 
D'Enlrf^ousteuux  Clianiiel,   ir.  /..  ,l/«-/;   Kir.;,'  Isli.ml  !. 

Family  STOM.\TIID.l';. 


iCA'i'A,  LiimurL'k;  DfsliayL's.  Enoyo. 
L-rl.y,  Tlies.  C.i..:!..,  ii.,  p.  s:{:!,  t,  17-1, 
traits,  mil'  (CVrisus);   Ki(i«  Island  '.. 


<   V.  I 


■iiy,  l.-*40. 


•G.  NIGIU,  Quoy  it  Oaimard   {Stomaldia),  Voy.  Astrolabe,  I 

his,  f.  i.i-k;. 

0.  Klriijog'i,  An;,'as,  IKCT;  Ten.-AVoods,  1S7S. 
Bass   Straits,  raru   (Crusus);  Fmlurifk   ileiiry  Eay,  very  r 
ir,  /.,   ,]!„,/.  '   " 
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FunUy  HAUOTID^. 
Genus  Haliotis,  linn^  1758. 

♦H.  ALBICANS,  Quoy  <k  Gaimard,  Voy.  Astrolabe,  t.  68,  f.  1-2. 
H,  glabra  [Swainson],  Ten.- Woods,  non  Chemnitz. 
N.  Coast  (Census). 

♦H.     NAKV08A,    Martyn,    Univ.   Conch.,    t.  11,   f .  3 ;    Philippi, 
Abbild.,  i.,  t.  2-3;  Reeve,  Conch.  Icon.,  f.  27. 
Common  (Census);  E.  and  S.  Coasts,  W,  L.  May;  King  Island !. 

*H.  Emmje,  Gray  in  Reeve,  Conch.  Icon.,  f.  29,  1846. 

Somewhat  common  (Census);  Circular  Head,   W,  L.  May. 

Family  PLEUROTOMARIIDiE. 

Genus  Schismope,  Jeffreys,  1856. 

♦S.   Atkinsoni,    Ten.-Woods   {Scisattrella),    P.R.S.Tasm.,  1877, 

p.  149. 
Schismope  Atkinsoni,  Ten.-Woods,  op.  cit,  1878. 
S.  carinata,  Watson,  Challenger  Exped.,  p.  119,  t.  8,  f.  6,  1886. 
Blflbckman's  Bay  (type);  Frederick  Henry  Bay  and  D'Entre- 

casteaux  Channel,  W,  L.  May. 

♦S.  Bbddombi,  Petterd,  Journ.  Conch,  1884,  p.  139.    (PL  xxiv.,  flg.  24). 
N.  Coast  (type !). 

♦S.  PULCHRA,  Petterd,  op.  cit.,  p.  139;  Hedley,  P.L.S.N.S.W.,  xxv., 
p.  726,  f.  25. 
N.  W.  Coast  (type  !);  D'Entrecasteaux  Channel,  rare,  W.  L.  May, 

♦S.  Tasmanica,  Petterd,  op.  cit.,  1879,  p.  104.     (PI.  xxiv.,  fig.  38). 
Blackman's  Bay  (type !). 

Family  lANTfllNID^. 

Genus  I  ante  in  a,  Lamarck,  1799. 

*L   communis,  Lamarck,  An.  s.  Vert.,  ix.,  p.  4;   Reeve,  Conch. 
Icon.,  f.  5,  1858. 
E.  Coast  (Census);  also,  S.  Coast  occasionally,  W.  L.  May, 

*I.  BXIGUA,  Lamarck,  op.  cit.,  p.  5;  Reeve,  Conch.  Icon.,  f.  21. 
K  Coast  (Census);  rare,  W,  L,  May, 
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Family  FIS3URELLID.E. 
Genus  Fibsurklla,   Brugui^re,  17*^9. 
SabgenoB  Ldcapinella,  PiUbry,  1890. 

♦P.  HiGRiTA,  Sowerby,  P.2.S.,  1834,  p.  127;  Thes.  Conch.,  ui, 
t  8,  f.  196. 
N.  Coast  Mid  Blackmui's  Ray  (Census);  R  Coast,  rare,  W.  L. 

May;  King  Island  !. 
F.  cnicxt,  Beddome,  P.R.S.Tasm.,  1883,  p.  169.    (T«rt  fig.  U.J 
Tam&r  River  (type  of  erwsia'. 
Subgenus  MitoATEBENims,  Hldbry,  1890. 
*F.  8CUTBLLA,  Sowerbj,  Conch.Illus.,  f.  34; 
F.  irapexina,  Sowerby,  P.Z.S.,  1834; 
F.    Tagmaniengis,    Bonnet,   Rev.  et 
Mag.  de  Zool.,  1864,  t.  6,  f.  5. 
Type   of    F.   Tasmanientu;  Tasmania 
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Genus  Fissuridba,  Swainson,  1840. 

CapUuna,  Graj,  1840;  Glyphis^  Carpenter,  1856. 

*F.  UNBATA,  Sowerby  (Fiaaurella),  Conoh.  Illuat;  Thes.  Conoh., 
m.,t  241,  £.134-135. 

F.  atuiralis  [Krauss],  Ten.-Wooda,  1878. 

Rare,  K  Coast  (Census);  Hobart  Mus. !. 

Genus  Emarqinula,  Lamarck,  1801. 

*K  CANDIDA,  A.  Adams,  P.Z.S.,  1851;  Reeve,  Conch.  Icon.,  f.  45. 

(Coll.  Rev.  T.  Hull !);  King  Island,  i?.  Tate;  N.  and  S.  Coasts, 
uncommon,  W,  L.  May, 

*E.  DILBOTA,  A.  Adams,  P.Z.S.,  1851,  p.  85;  Reeve,  Conch.  Icon., 
f .  23. 
W,  L,  May;  King  Island  !. 

Genus  Subbmaroinula,  Blainville,  1825. 

♦S.  AUSTRALis,  Q.  k  G.  (Emarginula),  Voy.  AstroL,  t.  68,  f.  11-12. 
£.  Tasmania^  Sowerby,  Thes.  Conch.,  f.  72. 
E,  emarginataj  Ten.-Woods,  1878,  non  Blainville. 
Type  of  E.  TasmanicB;  common  (Census). 

♦S.  RUGOSA,  Q.  k  G.  (Emarginula),  op,  cit.,  t.  68,  f.  17-18. 

Eling  Island,  R,  TcUe;  N.,  E.,  and  S.  Coasts,  common,  W,  L, 
May;  not  common  (Census). 

Subgenus  Tuoalia,  Gray,  1844. 

*T.  PABMOPHOROIDBA,  Q.  <fe  G.  (Emarginula),  op,  cit,  t.  68,  f.  15-16. 

T,  atw^ro/w, Ten.-Woods,  P.RS.Tasm.,  1878  =  r.0M«a, Sowerby, 
non  Gould. 

T.  Taamanica,  Ten.-Wood8,   P.R.S.Tasm.,  1877,  p.  156  (is  a 

senile  example). 
Somewhat  common  (Census). 
28 
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Genus  Scutum,  MIontfort,  1810. 
Parmophanu,  BlaiiiTille,  1817. 
*8.  AKATiNDH,  Donovaa. 

P.  idongtUnt,  Blainv.;  P.  augtralu,  lAiuarck,  1823;  P.eonv«xtu, 

Q.  &  G.,  op.  cit.,  t.  69,  f.  1-17, 
Somewhat  common   (Census);    Frederick    Henry  and    Storm 
Bays,  IK.  L.  Man. 

Genus  Pdnctorella,  Lowe,  1827. 
Cemoria  auct. 
*P.  HARR1980N1,  Beddome.  P.R.S.Tasm.,  1883,  p.  158, 

P.  ffeiiniana,  Brazier,  P.L.S.N.S.W.,  1894,  p.  177,  t  14,  f.  14. 
Brown's  River  and  Bmni  Island,  Seddome:  Frederick  Henry 
Bayand  D'EntrecaHteaus  Channel,  W.  L.  May.-  also,  Sydney, 
J.  Brasier,  and  Victoria^  li.  Tate. 

Genus  Zidora,  A.  Adams,  1860. 
Ltgrandia,  Beddome,  1883. 
•Z.  Tasmanica,  Beddome,  P.R.S.Tasm.,  1883   p.  169.      (PI,  iiIt.. 
BKI.  3»,  36). 
Zidora    Leffrandi,   Tate,    T-R.S,S. Aust.,    xviii.,    p,  118,    1894. 
Kelso  Bay,  Tamar  River  (type). 
Z.  LoDi>KK.E,  Tate  A  May,  T,R,S.W, Aust..  xxiv.,  p.  101,  1900. 
Z.  TnHmnnica,  Hedley,  P.L.S.N.S.W.,  xxv,,  1900,  p,  93,  3  wdcta. 
(Coll.  Miss  ladder). 

Family  I'ATKLLID.^':, 
Genus  Patella,   l.inne,  1758, 
♦P.  STELL.EFOKMis,  Reeve,  Conch.  Icon,,  f.  48, 

*Var.   Acmcr-a  a/ha.   Ten.-Woods,   P.R.S.Tasm,,  1877,    p  155; 

Tryon,  Man.  Conch,,  xii,,  p.  54,  t,  42,  f.  76-78. 
*/'.  Chapmani,  Ten.-Woods,  op.  cit.,  1876,  p.  157. 
N.  Coast  (type  of  A.  alba). 
*P.  ACULEATA,  Reeve,  Concli,  Icon,,  t.  32,  f,  00. 

King   Island;    Derwent   Estuary,   E.    Tatt ;    Recherche   Bay 
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♦P.  USTULATA,  Reeve,  Conch.  Icon.,  f.  88. 

P.  Tasmanica,  Ten. -Woods,  P  R.S.Tasm.,  1876,  p.  157. 
Common  (Census);   Recherche  Bay  (type  of  P,  Tasmanica); 
Frederick  Henry  Bay,  W,  L,  May, 

Genus  Helcioniscus,  Dall,  1871. 

♦H.  TRAMOSBRicus,   Martyn   {Patella)^    Univ.   Conch.,  i.,   1. 16; 

Reeve,  Mon.  Patella^  f.  27. 
P.  limbata,  Philippi,  Abbild.  Conch.,  iii.,  1849,  t  3,  f.  2. 
P.  DiemeiJAnsis,  Philippi,  Z.f.Mal.,  1848,  p.  162. 
King  Island,  R.  Tate;  common  (^Census);  Hobart  (type  of  P. 

Diemeneniis). 

Genus  Nacrlla,  Schumacher,  1817. 

♦N.  Tasmanica,  Tate  k  May,  T.R.S.S.Aust.,  xxiv.,  p.  102,  1900. 
(PL  xzvii.,fi8:8  89-90). 
N'.  parva,  var.  Tasmanica,  Pilsbry,  **  Nautilus,"  1895,  p.  128. 
Frederick  Henry  Bay,  IF.  L,  May. 

Family  ACM^IDiE. 

Genus  Acmaa,  Eschscholtz,  1828. 

Patelloidea,  Quoy  <k  Gaimard,  1833;  Lottia,  Gray,  1833. 

♦A.  8ACCARHINA,  Linn6;  Reeve,  Conch.  Icon.,  f.  72. 
P.  stellar iSf  Q.  &  G.,  Voy.  Astrolabe,  iii.,  t.  71,  f.  1-4. 
King  Island,  R.  Tate;  E.  Coast,  W.  L.  May. 

♦A.  C08TATA,  Sowerby  (Lottia?),  Moll.  Beechey*s  Voy.,  t.  39,  f.  2, 
1829. 
Patella  cUticostata,  Angas,  P.Z.S,,  1865,  p.  56,  t.  2,  f.  11. 
P.  costata  [Sow.]  Angas,  P.Z.S.,  1867,  p.  221. 
Aemcea  costata,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  50. 
Common  (Census);  on  S.  and  B.  Coasts,  W.  L.  May. 

♦A.  CRUCIATA,  Linn^  sp.;  Tryon,  Man.  Conch.,  xiii.,  p.  169,  t.  73, 

f.  95. 
Patdloidea  Jlainmea,  Q.  k  G.,  Voy.  Astrolabe,  t  71,  f.  15-24. 
Acmasa  crucis,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  52;  1878, 

p.  53;  Tryon,  Man.  Conch.,  xiii.,  p.  58,  t.  37,  f.  17-18. 
Loc.  ?  (Census);  King  Island,  R.  Tatt. 
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•A.  CONOIDBA,  Q.  &  G.  (Palelloidea),  Voy.  Astrolabe,  t.  71,  t  5-7, 
1833. 
/'aUlla  cal>imui,  Crosse  &   Fischer,  Journ,  de  Conch.,  1864, 

p.  349;  1865,  t.  3,  f.  7-8,  p.  42. 
Common,  8.  and  E.  Coasts  (Census);  King  Island  !. 
•A.  sBPTiFORHia,  Q.  A  G.  (PaUUoidea),  op.  cil.,  t.  71,  t.  43-44. 
A.  Petterdi,  Ten. -Woods,  P.R.S.Tasm.,  1877,  p.  15S,  is  a  aenile 

Somewhat  common  (Census);  King  Island,  H.  Tate;  Frederick 
Henry  Bay,  W.  L.  May. 
*A  CANTHABUS,  Reeve,  Mon.  Patella,  t.  i,  t  131. 

Loc.  ?(CenfiU3);  Frederick  Henry  Bay,  W.  L.  May. 
•A,  Gbalei,  Angas  (Patella),  P.Z.S.,  1865,  p.  87. 

Pale'lii  Jackxain'.nsit,  Reeve,  Conch.  Icon.,  f.  27,  non  Lesson, 

1830. 
Frederick  Henry  Bay,  W.  L.  May. 
•A.  MABJiORATA.  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  34;  Tryon, 
Man.  Conch.,  xiii ,  p.  52,  t.  42,  f.  66-68. 
SubclasB  POLTPLACOFROKA. 
Fiimily  LKl'IDOPLKURID.K. 
Genus   Le  PI  DOPLE  u  Rus,  Hissi>,  1826. 
L.  iNQUiSATU.'i,  Reeve,  Conch.  Icon.,  Cliilnn,  f.  154,  1;*47. 
i,  liralHg.  Ad.  &  Aug.,  1864;  Teri.-Wuods,  Census,  I.STS. 
Type  of  L.  ii,',>ti;alaa  (Brit.  Mus.). 
*L.  MATriiEivsi,  Pilshry,  "  Niiutilus,''  IS'J4,  p.  120. 
Near  Devoiiport,   II'.  /,.  .May. 

Pmnily  ISCHNOCHITONID.>:. 

Genus  C  a  I.  LOC  li  I  ton,  Gray,  1^47. 

•C.    INORNATCS,  Ten.-Woods   (CUton).   P.U.S.Viot.,   xvii.,    LSSl, 

p.  82,  t.  — ,  f.  S-!). 

Stenochicon    lobatui',    Pilslny,    Man.    Condi.,  xiv,,    p,  i">3,  t.  8, 

f.  83-85. 


-*-. 
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Qenvis  Isohnochiton,  Gray,  1847. 

I.  CB18PU8,  Reeve,  Conch.  Icon.,  Chiton^  f.  120. 
/.  Haddoniy  Pilsbrj,  1894;  Chiton  hngicymboy  Sowb. 
Common,  S.  and  K  Coasts,  very  variable  in  colour,  W,  L,  May. 

♦I.  FBUT1008U8,  Gould,  "  Otia,"  p.  4. 

Chiton  divergenSf  Reeve,  Conch.  Icon.,  1847;  C  protsus^  Angas, 

non  Reeve. 
Census. 

I.  CARiNULATUS,  Reeve,  Conch.  Icon.,  Chiton, 
Type  (Brit  Mus.). 

I.  CONTRACTUS,  Reeve,  Conch.  Icon.,  Chiton,  f.  78. 
Type  (Brit.  Mus.);  Census. 

♦I.  Tateanos,  Bednall,  Mai.  Soc.,  ii.,  p.  147,  1. 12,  f.  3,  1897. 
Frederick  Henry  Bay,  W.  L,  May. 

*1.  8MABAQDINU8,  Angas  (Lophyvus),  P.Z.S.,  1867,  p.  115, 1 13, 
f.28. 
N.  Coast  only,  W.  L.  May;  Table  Cape,  E.  Tate. 

Genus  Ichnoradsia,  Shuttle  worth,  1853. 

^I.  Nov£-HoLLANDi^  Reeve,  Conch.  Icon.,  Chiton  sp.,  142. 
Frederick  Henry  Bay,  not  common,  W.  L.  May. 

Subgenus  Haplopax,  Pilsbry,  1894. 

♦H.  Mayii,  Pilsbry,  "  Nautilus,"  viii.,  p.  128,  1895. 
Pirate's  Bay  (type !). 

Ctenus  Callistochiton,  Carpenter,  1879. 

''^C.  ANTiQUUS,  Reeve,  Conch.  Icon.,  Chiton,  f.  169. 
Loc.  ](Coll.  Miss  Lodder  !). 

FamUy  MOPALUD^. 

Genus  Plaxiphora,  Gray,  1847. 

♦P.  PBTHOLATA,  Sowcrby,  Conch.  Illus.,  f.  65-66. 
K  and  S.  Coasts,  not  common,  W,  L,  May.   ■ 
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•P  GLAL'CA,  Quoy  (fc  Gaiiuai-d  {Chiton),  Voy.  Aatrolabe,  iii,,  1835, 
t74.  f.  7-11, p.  376. 
D'Enlrecasteaui  Channel  (type);  E.  and  S.  ComU,  very  plenti- 
ful and  large,  W.  L.  May. 

Fuiiily  ACANTHOCHITID.*:. 
OoDus   AcANTHOCHiTBS,   Risso,  1S26. 
Smith,  Zool.  Alert, 


t.  6,  f.  o. 

Flinders  Island  (type  Brit.  Mus,)i  S.  CoaJit,  common,    W.  L. 
May. 
*A,  Bkdvalli,  Pikbry,  Ai;a<l.  Nat.  Sc.  Philod.,  1894,  p.  81,  t.  2, 
£.7-11. 
Frederick  Henry  Bay,  rare,  W.  L.  May. 
*A.  ORAXOSTRiATua,  Pilsbry,  op.  cit.,  p.  81,  t.  2,  f.  1-6. 

Fredeiiek  Henry  Bay,  rare,  W.  L.  May. 
•A.  cosTATOS,  Ad.  J:  Ang.,  P.Z.S.,   1864;    Smith,   Zool.    Alert, 
p.  83,  t.  6,  f.  F. 
Loc.  1(CoU.  W.  F.  Petterd  .'). 
*A.  SPBCI08U8.  H.  Adams  {Cryptoplax),  P.Z.S.,    1861;  Pilsbry, 
Man.  Concli.,  xv.,  t.  l,f.  23-26. 
Types    in    Brit.    Mus.  ;    TasiiiHriia  (Cuming  Coll.);    Flinders 
Island,  MitUyau;  rare,  D'Entivra^teaux  Cliannel,  W.  L.  May. 

Family  CRYl'TOl'LACIU.K. 
Genus   Ckyptoplax.  BJjunviUe,  1817. 
*C.  BTHiATUS,  Lamarck  (Vhilonellns). 

Var.  Gunni,  Keevo,  Conch.  Icon.,  Chiton,  sp.  5. 
Type  of  C.  Gunni:  E.  Coast,  common.  It'.  L.  May. 

Family  IJHITONID^E. 
Genus  Chiton,  Linn4,  1758. 
*C.  Jiioosus,  Gould,  "Utia,"  p.  3,  1846. 

C.  cwcentrkw.  Reeve,  Concb.  Icon.,  t  95. 

Frederick  Henry  Bay  and  Derweiit  Estuary,  rare,  W.  L  May. 


BT  B.  TATB  AKD  W.   L.   MAT.  415 

'''C.  PSLLI8-BB&PB1ITI8,  Q.  &  G.,  Yoj.  Astrolabe,  iiL,  1835,  t  74, 
f.  17-22,  p.  381. 
Loc.  t  (Obxisub);  Frederick  Henry  Bay,  common,  W.  L.  May. 

Genoa  Lorioblla,  Pilsbry,  1894. 

♦L.  Angasi,  H.  Adama  (Larica),  P.Z.S.,  1864,  p.  193;  Pilsbry, 
Man.  Conch.,  xiv.,  1 51, 1 9-13. 
The  Leven,  Mus  Lodchr  (Hobart  Mas. !). 

QenvLB  LiOLOPHURA,  Pilsbry,  1893. 

H  Gaimabdi,  Blainv.  (ChUan),  Diet.  So.  Nat,  Vol.  36,  p.  546, 

1825. 
L.  Oaimardif  Pilsbry,  Man.  Conch.,  xiv.,  p.  240,  1893. 
Census  (C.  piceua);  Ejmgaroo  Point,  W.  F.  Petterd, 

SubckM  0PI8TH0BBAVCHIATA. 

Family  ACTJSOKLDJE. 

Genus  Action,  Montfort,  1810. 

[^Tomatelia,  Lamarck,  1812]. 

A.  MiNUTUS,  Petterd  {TomaUUa),  Joum.  Conch.,  1879,  p.  105. 
Fameaux  Group  (type). 

Genus  Adblactbon,  Cossmann,  1895. 

[^Myanioy  Adams,  1860,  non  Dana,  1847]. 

*A.  CASTA,  A.  Adams  (Monoptygma),  P.Z.S.,  1851;  M,  eoncinnOf 
A.  Adams,  Thes.  Conch.,  ii.,  p.  818,  pi.  clxxii.,  f.  22. 
Ri88oa  pwtcUUo-Btriata,  Ten.-Woods,  P.R.S.Tasm.,  1879,  p.  35. 
Table  Cape  {Ten,-  Woods)-,  D'Entrecasteaux  Channel,  fF.  L.^^ay. 

Family  TORNATINIDiE. 

Genus  Tornatina,  A.  Adams,  1850. 

*T.  FUSiFORMis,  A.  Adams  in  Sowerby's  Thes.  Conch.,  iii.,  1. 121, 

f.37. 
T.  Marice,  Ten.-Woods,  P.R.S.Tasm.,  1877,  p.  155. 
N.  W.  Coast,  Ten  -  Woods  !  ]  Frederick  Henry  Bay,  W,  L.  May. 

*T.  Bbknchlbyi,  Angas,  P.Z.S.,  1877,  p.  40,  t.  5,  f.  20. 
L  oc.  1  (Coll.  W.  F.  Petterd  !). 
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Genus  Volvolella,  Newtoc,  1891. 
[=  Folvula,  Adams,  1850,  non  Oken,  1815]. 
''V.  ROBTRATA,  A.  Adams  in  Sowerby's  Thes.  Conch.,  t.l25,  f.l54, 
Loc.  1  (Col!.  W.  F.  PettonI  !);  Long  Bay,  Atkinson  ! ;  D'Eatre- 
CASteaux  Channel,  W.  L.  May. 

QenuB   BuLLiNELLA,  yewtoD,  1891. 
["Cylichna,  Lovfin,  1846,  non  Burmeister,  1844]. 

♦B.  AnACHis,  Q.  &  O,  (Bulla),  Voy.  Astrolabe,  ii.,  t.  26,  f.  28-30, 
Long  Bay,  rare  (Census);  Frederick  Henry  Bay,  If.  L.  May. 

*B  PYGM«A,  A,  Adams,  Thea.  Conch.,  t.  125,  f.  150. 
Common,  Frederick  Henry  Bay,  W.  L.  May. 

•B.  Atkinsoni,  Ten.-Wooda,  P.R.S.Tasm.,  1876,  p.  156. 

Long  Bay!,  not  common,  Ten.-Wood*;  D'Entrecaateaux  Channel, 

W.  L.  May. 

Genus  Kbtdba,  1837. 

[=mricvlui,  Brown,  1827,  non  Schum.,  1817]. 
*R.  eumecka,  Crosse  (Bulla),  Journ.  de  Conch.,  1865,  p.  40,  t.  2, 
f.  7. 
N.  Coast,  W.  F.  F':tl,:rd\. 

Family  BULLID.K. 
Genus   Bulla,  Linno,   1759. 
*B.  AUSTKAL13,  Gray,   1S25;  Q.  i  G,,  Voy.  Astrolabe,  ii.,  t.  26, 
f.  3f(-;J9, 
Loc. !  (Census);  Circular  Head,  W.  L.  May. 

Genus   H  A  M  i  s  E  A,   Lea(:h,  1.^47. 
*H.  BRBVis,  Q.  it  G.  (Bulla),  Voy.  AstiolalH-,  ii.,  t.  26,  f.  3C-37. 

Loc.  ?  (Coll.  W.  F.  Petterd);  iCoU.  A.  Simson  !). 
•H.  TENERA,  A.  Adams,  Then.  Concli.,  t.  124,  f.  103. 

Hare,  Islands  in  Uass  Straita  (Cenaus);  Frederick  Henry  Bay, 
If.  L.  Mi'^. 
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Qenna  Koxahia,  Leach,  1847. 

*R.  BZI6UA,  A.  ^.dams  {Atya),  P.Z.S.,  1878,  p.  869. 
Derwent  Estuary,  W.  L.  May. 

Family  AKERIDiE. 

Genus  Akkra,  Miiiler,  1776. 

*A.  Tabmakica,  Beddome,  P.R.S.Ta8m.,  1883,  p..  169. 

HydfUina  iasmaniea,  Hedley,  P.L.S.N.S.W.,xxy.,  p.  725,  f.  22, 

1901. 
Loc.  t  (Coll.  W.  F.  Petterd  1);  Brown  River  (type). 

Gtonus  Amphisphtba,  Loven,  1846. 

[==  Dtaphafia^  Brown,  1833,  non  Hubn.,  1816]. 

A.  Bbazibbi,  Angas  (Diaphana),  P.Z.S.,  1877,  p.  179,  t.26,f.20. 
Loc.  1  (Coll.  C.  E.  Beddome). 

FamUy  BINOICULID^. 

Genus  Ringicula,  Deshayes,  1838. 

R.  AUSTRALis,  Hinds,  P.Z.S.,   1844,  p.  97;  Crosse  &  Fischer, 

Joum.  de  Conch.,  1865,  p.  44,  t.  2,  Lb=^E.  Angan^  Brazier. 

Loc.  ?  (Census). 

Family  APLUSTRlDiE. 

Genus  Bullinula,  Beck,  1840. 

[=:^u//tna,  Adams,  non  F^russac,  1821]. 

♦B  LINEATA,  Gray  (Bulla),  1825;  Wood,  Index  Test.  Suppl.  t.30. 
Bullina  lineata,  Sowerby,  Thes.  Conch.,  t.  120,  L  2;   Reeve, 

Conch.  Icon.,  f.  2. 
Pirate's  Bay,  E.  Coast,  W.  L.  May. 

Family  APLYSIID^. 
Genus  Apltsia,  Linn^,  1767. 

*A.  CONCAYA,  Sowerby,  Gen.  Shells;  Reeve,  Mon.;  Conch.  Icon., 
sp.  24. 
Maria  Island,  W.  F.  Petterd  \;  Bruni  Island  (Census). 
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•A.  Tabbanica,  Ten.-Woods,  P.R.S.Taam.,  1876,  p.  166. 
Loc.  1  (type);  Frederick  Hfinry  Bay,  common,  W.  L.  May. 
Fftmily  PBILINID.E. 
G«nus  Phi  LINE,  Aacanius,  1772. 
*P.  APBBTA,  Linn^. 

P.  Angaii,  Croaae  {Bulla),  Journ.  de  Conch.,  1865,  p.  38,  t.  S,  j 

f.8. 
Rare  (Census);  Circular  Head,  common,   FT.  L.  May. 
SubcUiB  VUIIBBAHCfllATA. 
Fftmily  ELYSIIDvE. 
OenuB  Allportia,  Ten.-Woods,  1877. 
A.  BXPAHSA,  Ten.-Wooda,  P.E.S.Tasm.,  1877,  p.  28. 
Soathport  (type). 

SubcluB  FVLHOiriFEBA. 

Fimily  AMPHIBOLID.K. 

Genus   Amphibola,  Schumacher,  1817. 

*A,  FRAOIUB,  Lamarck  {AmpuUaria),  An.  8.  Vert ,  vi.,  p.  179. 

AmpuUacera  fragilii,  Q.  .t  G.,  Voy.  Astrolabe,  ii.,  1. 15,  f.  10-12, 

1832. 
Cotype  of  A.frayilh;  common  {Census). 
*A.  QuovANA,  Potiez  it  Michauil  (Jw/^Aiio^n),  (iaierie  Moll.,  1. 15, 
f.  1042,  1832. 
Ampiillaeera/ra<filia  {var.},  Q.  &  G.,  op.  cil.,  t  13-lG. 
Loc.  ?  (type),  (Census);  Ralpli'M  Bay.  common,   IK.  L.  May. 
Family  SirHONARIID.-E, 
Gcmin  SiPHONABiA,  Sowerby,  1824. 
*S.  DiKHENEssis,  Q.  AG.,  Voy.  Astrolabe,  ii.,  p.327,  t.  25,  f.  1-23, 
1833. 
T^pe;  very  common  (Census);  King  Island  !. 
"Var.  S.  deiaiculala,  Q.  .t  G.,  op.  cit.,  f.  19-20,  p.  340. 
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♦S.  FONicuLATA,  Reeve,  Conch.  Icon.,  t.  2,  f.  6. 
S,  zonata,  Ten.-Woods,  P.R.S.Tasm.,  1878,  p.  99. 
Type  of  S.  /unicukUa;  S.  Coast  (type  of  S,  zonata);  Frederick 
Henry  Bay  and  E.  Coast,  common,  W,  L.  May. 

♦S.   Tbistbnsis,  Sowerby,  Gen.   Shells,  i.,   t.  143,  f .  3  ;    Reeve, 
Conch.  Icon.,  f.  23;  S*  redimiculum.  Reeve. 
Table  Cape,  not  uncommon,  R.  Tate;  Frederick  Henry  Bay, 
common,  W.  L,  May;  also  Port  Phillip,  J,  B.  Wilson  I . 

•S.  ALBiDA,  Angas,  P.Z.S.,  1878,  p.  314,  t.  18,  f.  14-15. 
Frederick  Henry  Bay,  W.  L.  May, 

Family  AURICULID^. 

Genus  Alexia,  Leach,  1847. 

♦A.  MRRiDiONALis,  Brazier,  P.L.S.N.S.W.,  ii.,  p.  26, 1877.  (PLxxlii., 
fig.  7). 
A.  Harrissani,  Beddome,  P.R.S.Tasm.,  1883,  p.  169. 

Ralph's  Bay,  common,  W.  L,  May;  Derwent  R.,  C.  Beddome. 

Genus  Marinula,  King,  1832. 

*M.  PATULA,  Lowe  (Melamptcs),  Zool.  Journ.,  v.,  p.  289,  1835. 
Auricula  pelltbcida.  Cooper,  Microscopic  Journ.,  1841,  p.  16. 
Marinula  xanlhostoma^  Adams,  P.Z.S.,  1854,  p.  35. 
Cremnobates  solida,  Swains.,  P.R.S.Tasm.,  1856,  p.  44,  t.  7,  f.  2. 
Marinula  pellucida  [Cooper],  Ten.-Woods,  1878. 
Flinders  Island  (type  of  (7.  solida);  common  (Census);  King 
Island  ! ;  Tasmania  (type  of  A,  pellucida). 

Genus  Cassidula,  Ferussac,  1821. 

♦C.  ZONATA,  H.  &  A.  Adams,  P.Z.S.,  1854,  p.  32. 

Auricula  Dyeriana,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  158. 
Kelso  (type  of  A.  Dyeriana). 

Genus  Ophicardelus,  Beck,  1837. 

O.  AU8TRALIS,   Q.  k  G.   {Auricula)^  Voy.  Astrolabe,  ii.,  t.  13, 

f.  34-38,  1832. 
0.  cornea^  Swainson,  P.R.S.Tasm.,  1856,  p. 43. 
Cotype,  Hobart  (Q.  &  G.);  Ralph's  Bay,  W.  L.  May. 
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*0.  PARVCB,  Swainson  {Cre 
t.  7,  f.  3. 
Oyater  Cove,  near  Hobart  (type);  near  Pirate's  Bay,  W.L.May. 
*0.  MINOR,  MouMou  (itelanipHs),  Journ.  de  Cuncb.,  1^59,  p.  fiS, 
t.  5,  t.  3. 
Tamar  Head-i,  IV.  F.  Petlerd  1 . 

Class   8CAPH0P0DA. 
Family  DENTALIID-E. 
Oenus   Dentalicm,  Linn^,  1758. 
D.  TABMAMiBsaB,  Ten.-Wooda.  P.R.S.Taam.,  1877,  p.  140. 

N.W.  Cow»t  <type). 
D.  Wbldianum,  Ten.Woods,  op.  cit..  p.  UO.    (Pi  m..  ftg.  61),    M 
N.  Coast  (typo).  H 

Pamilj  SIPHODENTALIID.K 
Genus  C  a  o  U  l  V  s,  Philippi,  1841. 
*C.  ACDMlNATUa,  Tate,  T.R.S.8. Aust,,  ix.,  1887,  p.  1 94,  t.  20,f.  10; 
xxiii.,  p.  266,  t.8,  f.  11,  1899. 
Very  plentiful  near  Circular  Head,  W.  L.  May;  (Coll.  W.  F. 
Petterd  !). 
*C.   SPUF,TUS,    Tate   A    May,   T.H.S..S. Aust.,    xxiv.,    1900,   p.  103. 
(Pl.iii.,flg.6!l, 
Port  Esperance  in  24  fathoms,  11'.  L.  Moy. 

Class    LAMELUmt.ANCHIATA- 

FHmily  OASTROCHAKKID.-K. 
Genus   Hump)ihevia,  Gray,  1858. 
*H.  STRASfiBi,  Adaras  {AspergiUum),  P.Z.S.,  1852,  p.  91.  t.  15, 
f.5;  Heeve,  Mon.  Avpernillum,  f.  4,  1860, 
Rare,  N.,  also  Islands  in  Bass  Straits  (Census). 

Genus  Gasthociiaena,  Wpengler,  1783. 
•G.    Tasmanica,  Ten.-\Vo(K!s,    P.R.S.Tasm.,    1877,  p.  59 ;    Tate, 
T.R.y.S.A.ust.,  ix.,  18S7.  p.  81,  t,  5,  f.  lOa-^^ 
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fiMBily  TBBKDIDi£. 

Geans  Nausitoba,  Wright,  1865. 

[sCci/o&aief,  Gould,  1862,  nam.  praoce,\ 

*N.  Saulii,  Wright.  Trans.  Lidd.  Soc.,  xxv.,  t  65,  p.  567,  1865. 
Teredo  fragilis,  Tate,   T.R.S.S.Aiist.,  xiL,  1889,  p.  60,  1. 11, 

tl3a-€. 
F^nederick  Henry  Bay,  common,  Wi  L,  May. 

Family  PHOLADIDiE. 

Genus  Bark'ba,  Risso,  1826. 

*B.  Australasia,  Gray,  Ann.  Mag.  Nat  Hist,  p.  381. 
Sowerby  {Pholas),  Thes.  Conch.,  t  106,  f.  73. 
Rather  uncommon  (Census);  Frederick  Henry  Bay,  W,  L,  May, 

*B.  OBTURAMKNTUM,  Hedlcy,  Records  Aust  Mus.,  iL,  p.  55, 1 14, 
1893;  B,  nmilia,  auct.,  non  Gray. 
N.  Coast,  W.  F.  Petterd ! ;  Frederick  Henry  Bay  and  Derwent 
Estuary,  W.  L,  May, 

Family  CORBULID^ 

Genus  C  o  r  b  u  l  a,   Brugui^re,  1792. 

*C.  SCAPHOIDES,  Hinds,  P.Z.S.,  1843,  p.  5G;  Reeve,  Conch.  Icon., 
f.  24. 
King  Island  and  Circular  Head,  W,  F,  FeUerd ! . 

Genus  Cuspidaria,  Nardo,  1840. 

[ml^eeera.  Gray,  1834,  non  R.  Devoid,  1830]. 

*C.  Tasmanica,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  27  ;   Tate, 
T.KS.S.Aust,  xxi.,  1897,  p.  44. 
Long  Bay  (type  !);  D'Entrecasteaux  Channel,  W,  L,  May. 

Family  SAXICAVID^. 

Genus  Saxicava,  Bellevue,  1802. 

*S.  ARCTICA,  linn^  (Mt/a),  1767. 

Corbula  auatralis,  Lamarck ;  Saxicava  venerifartnis,  Lamarck, 

An.  s.  Vert.,  v.,  p.  502,  1818. 
Long  Bay  !  (Census);  Frederick  Henry  Bay,  W,  L.  May. 


*F.  ummAiM,  tSmm^jbj,  GcMSK  Sfadk,  L  10.  £-  ^ 

B.OMtMdrnientkHt»TB.r.  W.UJt*r.-  nn(0 
Fi>i  By  BOtKXIDJt. 

'*&  VMOtMvnm,  iMimmrrk,  Aa.8.  V«rt^  '-.?■*: 

GiBal  S^EmoBCMtMsaK  (type):  ec»»(M  (Chi 
FaaOy  AXATIXIID.E. 
Oeans  Htouosa.  Gtst.  )»10. 
*V.  ALMAA,  T«a  'Woods.  P.R-aTuiiL,  lS7fi.  p.  160. 
"    Jf.  oiyrrv^ata,  Verwi,  T.R-SA  Anal.,  «i ,  1*96.  t.  8, 1 1. 

hoc.  I  fCcJI.  W.  F  PeMerf  !>;  Long  B«t  (typeV 
*M-  mtnu,  Statchbnry,  1829;  RecTe,  Caoch.  Icon.,  L  7. 

little  Norfolk  Bsy,  common;    Frederick   Henry  Baj,  IT.  J 
Jfay/  TW,  S.  Coa4t  (Ceiwos). 
•M.  OVATA,  Reeve,  Cooch.  Icon.,  f.  4, 

r»c.  ?  (Onius):  Frederick  Hennr  Bav,   IT.  i,  ,tfoy. 
.\r.  PANI.OH.KF0HMIS,  Stutcliliurv;   Ree\e.  Coiicli.  Icon.,  f.  10. 
H.  an.l  E  C'.a-<1^  rare  (Census). 
•.M.TASVASirA,  Ttn.-W.MxJs,  P.R.S.Tasm.,  IS76,  p.  ICO.   (PI.  nrii., 
flgi  104-106). 
\mt,h  iiay  aype)l  Cloudy  Bay,  Bruni  Island,   W.   L.  Hay. 

(i.^uus  TiiRACiOPsia,  Tate  i  May,  1900. 
[■-^Alina,  Anga-s,  18G7,  noii  Johnston,  1861]. 
*T  ANHUMTATA,  Angas  (Alicia),  P.Z.S.,  1867,  p.  008,  t.  44,  f.  1. 
Piratfl'H  Ifaj',  V..  Coast,  common,  W.  L.  Ma,j. 

(JunuM  Myociiama.  Stutchbury,  1830. 
•M.  ANOH[oii>KS,  ytutclibury,  Zoo).  Journ.;  Reeve,  Conch.  Icoa., 
f.  '2-4. 
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*M.  Tasmahica,  Ten.-Wooda  (Gouldia),  P.R.S.Tasm.,  1877,  p.  158; 
Myochama  Woodai,  Petterd,  Journ.  Conch.,  1884,  p.  145. 
Long  Bay,  D'Entrecasteaux  Channel  (both  types !). 

G^nas  A  NAT  IN  A,  Lamarck,  1809. 

*A.  Anoasi,  Crosse  &  Fischer  (Periploma),  Journ.  de  Conch., 
1864,  p.  349;  1865,  p.  427,  1. 11,  f.  1. 
Tasmania   (cotype) ;    Oyster    Bay,    Frederick    Henry    Bay  ! 
(Census);  Circular  Head,  W,  L.  May, 

*A.  Tasmanica,  Reeve,  Conch.  Icon.,  f.  20. 
A,  rectay  Reeve,  op.  ciL,  f.  24. 

Type,  not  common  (Census);  Ralph^s  Bay,  Frederick  Henry 
Bay,  (fee,  W.  L,  May. 

*A.  CRBCCINA,  Reeve,  Conch.  Icon.,  f.  12. 

Kelso,  rare  (Census);  Circular  Head,  W.  L,  May, 

G^nus  T  H  R  A  c  1  A,  Blainville,  1824. 

♦T.  M0DE8TA,  Angas,  P.Z.S.,  18G7,  t.  44,  f.  3. 
Derwent  Estuary,  W,  i.  May. 

Family  MACTRID^. 

Genus  Mactra,  Lamarck,  1799. 

♦M.  Matthrwsi,  Tate,  T.R.S.S.Aust.,  xi.,  1889,  p.  60,  1. 11,  f.  4. 
Loc.  ?  (Coll.  W.  F.  Petterd  !). 

♦M.  POLiTA,  Chemnitz,  1782,  vL,  222,  f.  216-7. 
Hobart  Mus.  !  (Miss  Lodder). 

♦M.  PURA,  Deshayes,  1853;  Reeve,  Conch.  Icon.,  f.  53. 
N.  Coast,  uncommon,  W.  L.  May;  (Census). 

♦M.  RUFBSCENS,  Lamvck,  1818;  Reeve,  Conch.  Icon.,  f.  9. 
Common  (Census). 

Subgenus  Mactrella  (Gray),  Dall,  1894. 

♦M.  OVALINA,  Lamarck,  1818;  Delessert,  Recueil,  t.  3,  f.  7,  1841; 
M.  depressa.  Reeve,  Mon.  Mactra,  f.  76. 
Frederick  Henry  Bay,  plentiful,  JF.  L.  May;  Flinders  Island, 
Aug.  Simson ! . 
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Genus  SpiarLA,  Gray,  1838. 
*S.  CKBTicsA,  Angas,  P.Z.S.,  1867,  t.  4*,  f.  16. 

Taniar  Heads  (Censua);  Derwent  Estuary,  Jf.  L.  May. 
Genus  Ldtbaria,  Lamarck,  1799. 
•L.  BnvHCHfNA,  Reeve,  Conch.  Icon.,  f.  10. 

Bird  River  to  Waterhouse  iBiand;  and  Circular  Head,  If.  F. 
Petlerd  !;  N.E.  Coast  (Census). 

Family  MESODESMATID.^':. 
Genus  Anapblla,  Dall.  1895, 
[  =  Anapa,  Gray,  1853,  iion  1847]. 
*A.  CUSBATA,  Lamarck  {L'rogaatella),  1818. 
Me»ode»ma  cantata,  Reeve,  Conch.  Icon.,  t.  7- 
A.  iriyuetra,  Hanley. 

A.  Tatnnanica,  T.  Woods,  P.R.S.Tasm.,  1877,  is  a  micromorph. 
A.  Smilhii,  Gray. 

Types  of  triquetra  and  Ta9»nanica;  rare  in  Tasmania  (CeosoB); 

Ralph's  Bay  and  Frederick  Henry  Bay,  W.  L.  May. 

Genus  Mesodbbua,   Deshayes,  1830. 

*M.  Eiivci.v.f:A,  Lamarck  {Crasmtella),  1818;  Delessert,  Recueil, 

t.  4,  f.  4;  Reeve,  Mon.  Mesoih^ma,  i.  12, 

M.  DUmKnenf^ia,  Q.  &  G.,  Voy.  Astrolabe,  iii,,   1835,  p.  507, 

t.  H2,  f.  12-14. 
Type  of  M.  Diemeum^U';  common  (Census). 

Subgenus  DoSacilla,  Philippi,  1836, 

*M,    KLONCiATA,  Deshayes,   P,Z,S,,    1854,   p.  337  ;    Reeve,   Mon. 

Memdenma,  f.  5, 

Very  common  (C-nsus). 

*M.GLAnKELLA,  Lamarck  (Jiii^jAirfMirtd)!,  An, s.  Vert.,  p. 493,  1818. 

M.  in-mcisa,  Deshayes  !,  P.Z.S.,  18.54;    Reeve,  ConcJi.  Icon., 

f.  31. 
M.  nhtiiia,  Cr»s,se  &  Fischer  !,  Journ.  de  Conch,,  1864,  p,  350. 
Type  of  .y.  prc'cisa.-  very  common  (Cenaus), 
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Family  SEMELID^. 

GeQQB  Sbmble,  Schumacher,  1817. 

*S.  BZiouA,  A.  Adams,  P.Z.S.,  1861,  p.  385;  Tate,  T.R.S.S.  Aust., 
ix.,  1887,  p.  85,  t.  5,  f.  5. 
Type;  Tamar  Heads,  W.  F.  Petterdl, 

Family  PSAMMOBnD^. 

Qenus  Gari,  Schumacher,  1817. 

♦G.  ZOKAUS,  Lamarck  {PsammotcBa),  An.8.Vert.,  v.,  1818,  p.  517; 
Reeve,  Mon.  Paammohia^  f.  29. 
P.  striata  and  P.  compta,  Deshayes,  P.Z.S.,  1854,  p.  321. 
Types  of  O.  striata  and  eompta;  common  (Census). 

Genus  Sanguinolaria,  Lamarck,  1799. 

S.  viTRKA,  Deshayes,  P.Z.S.,  1854,  p.  326;  Reeve,  Mon.  Sangui- 
nolaria, f.  1,  1857. 
Tasmania  {teste  Angas). 

Genus  Solenotbllina,   Blainville,  1824. 

[si HicUula  (pars),  Modeer,  1793,  non  Martini]. 

♦S.  BIRADIATA,  Wood  (Solen),  Gen.  Conch.,  t.  33,  f.  1,  1815. 
S,  epidermia  and  S.  nymphalisj  Reeve,  Conch.  Icon.,  1. 1. 
Loc.  ?;  common  (Census). 

FamUy  TKLLIINID^.. 

Genus  Tellina,  Linne,  1758. 

Subgenus  Tellinella,  Gray,  1852. 

♦T.  DBLTOiDALis,  Lamarck,  An.  s.  Vert.,  v.,  p.  532  (ex  var.  b.)> 
1818;    Hanley,  Mon.,  t.  59,  f.  128,  t.  64,  f.  229;    Delessert, 
Recueil,  t.  6,  f.7,  1841. 
Loc.  1  (Census);  S.  Coast,  W,  L.  May, 

T.  DiBHBNENSis,  Deshayes,  P.Z.S.,  1854,  p.  361. 
Type;  very  rare  (Census). 

29 


42C 


cKsnct  or  tbb  kauxk  kollcsca  or  tasmaxia, 


Section  /'wKdmtreopajrta,  Benin,  1678. 
*T.  oiccnATA,  Ijunarck.  op^  cit.,  p.  532;  Hab1«7,  9(oo.  JWtno, 
L  63,  £  184;  Roenwr,  Hon.,  L  23,  L  1-3. 
EUm  8tnits    Censaa);  Frederii^  Henr^  Bs;,  W.  L.  May. 
Section  Peronaa,  Poll.  1791. 
*T.  ALBtsiLU,  L&mM-ck,  up.  aJ.,  p.  534 :  IlAnlej,  Hon.,  t.  Sfi, 
f.  164;  Roomer,  Slon.,  t  -27,  f.  4-7. 
Common  (CensnH). 

Section  Artgulut,  Megerte,  1811. 
T.  AorTK.^US,  Dexhayes,  P.Z.3.,  1854,  p.  362. 
Tfpe,  attributed  to  Tasmania. 

Section  Homala,  Schumadier,  1817. 
T.  raiOTiB,  Deahayes,  P.Z.S.,  1854,  p.  361;  Reeve,  Conch.  Icon., 
t  64,  f.  229. 
Ty^.  attributed  to  Tasmania. 

Oenns  Metis,  H.  &  A.  Adams,  1856. 

M.    UMBONRLLA,    I^marck    {TelUna),    An.  a.  Vert.,    v.,    p.  532; 

Hanley,  Mon.  T-!Uirui,  t.  56,  f.  13. 

TyjMil'jcftlity,  King  Island;  Hanley  3  example  is  from  S.  Aust 

Gfinus   Ma  CO  MA,  Leach,  1819. 


♦M.   Mai.I^,,  Teii.-Wofxls  (Te/L 
if.  ru'lix,  Bertin,  Arciiives  : 


0,  P.R.S.Ta.sra.,  187C,  p.  162. 
IS.  Xat.  Hist.,  1878,  p.  335,  t.  9, 


•C. 


S.  Ci-iist  (type);  Norfolk  Bay  and  E.  Const,  IF.  L.  May;  Port 
Phillip  (type  of  M.  rudis). 

Family   Pf;TRICOLID.H 
(Jenu'i  Chohistodos,  Jonas,  1844. 

Ad.  &.  Ang.  {yaranio),  P.Z.S.,   186:5,  p.  42"), 


.37,  f.  17, 


,  Petterd,  Journ.  Conch.,  1884,  p,  145. 

Frederick 
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FamUy  VENEBID^ 
Genus  Chionb,  Megerle,  1811. 

*C.  LAMBLLATA,  Lamarck  (Venus),  1818;  Delessert,  Recueil,  1. 11, 
f.6. 
Canal  D'Entrecasteaux  (type);  common  (Census). 

*C.  GALLiHULA,  Lamarck  (  Ftfnu^),  1818;  Delessert,  Recueil,  1. 10, 
f.l. 
King  Island  (type);  common  (Census). 

♦C.  AUSTRALI8,    Sowerhj  (Vetius),  P.Z.S.,  1835 ;    Reeve,  Mon. 
Venus^  f.  107;   V,  Taamanica,  Reeve,  f.  121. 
Bass  Straits  and  S.  Coast,  rare  (Census);  type  of  V.  Tasmanica, 

*C.  BOBORATA,  Hauley  (Venus),  P.Z.S.,   1844;   Reeve,  Conch. 
Icon.,  f.  113. 
Venus  plaeeida,  Philippi,  Abbild.  Conch.,  i.,  1844,  p.  125,  t.  2, 

f.2. 
Both  types  Tasmanian;  common  (Census),  and  general,  W.  Z. 
May. 

♦C.  LiEViGATA,  Sowerby  (Venus),  Thes.  Conch.,  1. 159. 
Tapes  Jumigata,  Sowerby. 
Rather  common  (Census);  Norfolk  Bay,  W,  L.  May. 

*C.  8CALARINA,  Lamarck  (Venus),  1818;  Delessert,  Recueil,  1. 10, 
f.2. 
V.  aphrodinoides,  Lk.;   V.  Peroni,  Lk.;   V.  conularis,  Lk. 
Common  (Census). 

*C.  TRI8TIS,  Lamarck  (Venus),   1818;  Delessert,  Recueil,  t.  10, 
f.  110;  Philippi,  Abbild.  Conch.,  i.,  p.  40,  1. 1,  f.  4. 
V.  strigosa,  Lamarck. 
Common  (Census);  Frederick  Henry  Bay,  W,  L.  May. 

♦C.  STRiATissiMA,  Sowerby,  Thes.  Conch.,  1. 157,  f.  102-103;  Reeve, 
Conch.  Icon.,  f.  135. 
D'Entrecasteaux  Channel  !  (Census);    Frederick  Henry  Bay, 
IT.  L.  May, 
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•C.  Maclbavaka,  TeD.-Ww>ds,  P.R.S.Tiwn).,  1879,  p.  38. 

Bash  8traitii,  King  Island,  Flinden  Island,  Ten.'Woodt;  (Hob«rt 
Mus. :). 
*C.  DNOD1.08A,  Lamarck  (  Venui),  1818;  Phitippi,  Abbild.  Concli., 
i..  p.  39,  I.  1,  f.  1,  1843. 
Bruni  Island,  W.  h.  May. 

Genus  Mbrrtkix,  Lamarck,  1799. 

[^Cytherea,  Lamarck,  1805]. 

*M.    PLANATBLLA,   Lamarck,    1818;  Philippi,  Abbiid.  Conoh.,  i., 

p.  199,  1845,  t.3,  f.  6. 

T  Vmu-  nitiJa,  Q.  4  G.,  Voy.  Astttilabe,  iii.,  1835,  p.  529,  t.  84. 

f.  13-14. 
CiUlittn  fliwiwiiejwM,  Hanley,  P.Z.S.,  1844,  p.  1 10. 
Vj/iherea  ttitrupta,  Sowerl.y,  Thea.  Conch.,  1. 163,  f.  208-209. 
Loc,  ?  (Lamarck's  type);  Philippi  &  Deshayes  refer  it  to  Insula 
Van  Diemnn;  Hobart(type  of  F.  iiilida),-  Tasmania  (type  of 
C.  Diemeneittit);  Circular  Head,  Frederick  Henry  Buy,  and 
generally  distributed,  IT.  L.  May. 
*M.  PAITCILAHELLATA,  Dunker  (J/ercenarta),  1858,  Noritat.  Conch. 
I'cjix..  alat'i,  ReL've,  Conch.  Icon.,  f.  83.   1863. 
CllUa  Vi:l..r,\>;  Ten.-Woods,  P.K.S.Tasm.,  1876,  p.  159. 
Frederiok  Henry  Bay  !,  Ten.-Wooih:  Cloudy  Bay,   ir.  L.  May. 
•M.  lU'Tiw,  Sowcrby,  Thes,  Conch.,  ii.,  t.  103,  f.  20.5. 
E.  Coast,  n'.  /,.  M,iy. 

G,-nus   BosLMA,  Suopoli,  1777. 

[  =  Arlemi».  Poll.  1791]. 

*D.  SCULPTA,   Hanley,    Cat.    Recent  Shells,  t.  15,  f.  42;  Reeve, 

Conch.  Icon.,  f.  52. 

D.  diana.  Ad.  &  Any.,  P.Z.S.,  1803,  ji.  420;  D.  eoryiie,  A.  Ad., 

P.Z.S.,  1855,  p,  223. 
D.  immacu/ata,  Ten. -Woods,  P.R.S.Tasm.,  li?7fi,  p.  158  (juv.). 
J>.  grata,  T.  Woods;   D.  Japonica,  Ten.-Wootls. 
Tasmania  (type  of  D-corynf);   E.  Coast  (type  of  i>.  im?ijac«/n(-i); 
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*D.  CIBCINARIA,  Deshayes,  Cat  Conch.  Brit.  Mus.;  Chall.  Rep. 

Lamell.,  t.  1,  f.  2. 
D.  graUij   Deshajes,  op,  cU.,  p.  8 ;   D.  Cydippt^  A.   Adams, 

P.Z.S.,  1863,  p.  224. 

Common  (Census);  type  of  D.  Cydippe;  Frederick  Henry  Bay, 

W.  Z.  May, 

Genus  Sunbtta,  Link,  1807. 

\^=^Meroe^  Schumacher,  1817]. 

♦S.  YAOIHAUS,  Menke  {Cytherea),  Moll.  Nov.  HolL,  1843. 
Cytherea  vaginalis,  Philippi,  Abbild.,  iii.  p.  96,  t.  3.  f.  2. 
S.  Alicia,  Ad.  &  Aug.,  P.Z.S.,  1863,  p.  425,  t.  37,  f.  18. 
N.  Coast,  W,  F.  PeUerdl, 

G^nus  Tapes,  Megerle,  1811. 

*T.  GALAOTiTBS,  Lamarck  {Venus),  1818;  Reeve,  Conch.  Icon., 
Mon.  Tapes,  f,  65. 
Rupdlaria  subdecussata,  Ten.-Woods,  P.R.S.Tasm.,  1878,  p.  52 

(non  Deshayes). 
Not  common  (Census). 

♦T.   FABAQBLLA,  Deshayes,  P.Z.S.,    1853,  p.  10;    Reeve,  Conch. 

Icon.,  f.  66. 
Venerupis  reticulata  !,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  159. 
Tapes  Victoria:,  Ten.-Woods,  P.R.S.Vict.,  1877,  p.  59. 
Not  uncommon  on  S.  Coast,    Ten,-JVoods;  Frederick   Henry 

Bay,  W,  L,  May, 

T.  UNDULATA,  Bom  {Venus),  Index  Mus.  Vindob.,  p.  55,  1758. 
Venus  textile,  Gmelin^  Lamarck,  Philippi,  Abbild.,  iii.,  p.  77, 

t.  7,  f.  7. 
Bass  Straits,  rare  (Census). 

Genus  Venebupis,  Lamarck,  1818. 

\^^ Rupellaria,  auct,  non  Bellevue,  1802]. 

*y.  CABDITOIDBS,  Lamarck,  1818;  Delessert,   Recueil,  t.  5,  f.  3; 
Reeve,  Conch.  Icon.,  1. 1,  f.  5. 
Not  common  (Census);  Frederick  Henry  Bay,  W,  L.  May, 
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* V.  CMXATA,  Umarck,  IStS;  Delenert,  t.  5,  L  '2;  lUere,  f  3. 
Not  common  fCen&iu)i  Port  Etpersnce,  IT.  X.  JVay. 

•V.  DtBHBKSXSU.  Q.  A  G.,  Voy.  Asutdabe,  t.  S4.  £.  24-26;  Reen, 
Conch-  Icon,,  t.  3,  f.  17  (Rood). 
Hobart  (type  '.j;  common  (Ceosu&i. 

•V.  EXOTICA,  Lamarct,  1818;  Reeve,  Concb.  Icon,,  t  !1. 
Frederick  Henry  Bay,  IC.  L.  May.   King  Island  I. 

•T.  KiTis.  Deshayes,  P.Z.S.,  1853,  p.  5;  R**ve,  Conch.  Icon.,  (.  24. 
King  Inland  and  Derwenl  ENtaary,  R.  Tat». 

•V.  oBKBi.  Deahayes,  1853;  Reeve,  Conch.  Icon.,  f.  13. 
Locality  unrecorded, 

Famil;  CARDUD^ 
Genus  Casdidm,   Linno,  175S. 

•C.  CYGSOKUU,  Dftshayes,  P.Z.a,  185*,  p.  331. 

Circular  Head,   W.  L.  Mat/;   River   Meney  and   Taiuar   Heads 
(Censu.). 

*C.  PULCHELI.UH,  Reeve,  Mon.  Cardium,  f.  42. 

N.,  E,  and  S.  Coasts,   I)'.  I.  May:   loc.  !  (CensusV 
*C.  TENUicosTATUJi,  Lamui'ck,  1X19;  belessert,  Recueil,  t.ll,  f.  6. 
Very  common  (Census), 

Kiiioily  CHAMID.K. 
Genus  Cham  A,  Rruguifere,  1789, 

•C.  SPIN08A,  liroderip,  'rran,s.  Zool.  Soc,  i.,  t.  38,  f.  8-9. 
Circular  Head,   tf.  F.  fetUrd  !. 


A,  Koissy,  18^5. 


•C.  ALBIDA,  Lamarck  (C/mitia),  1819. 

Cleidolfuerug  cliaiitoiilen,  Sowerby,  Gen.  Shells,  f.  1-3. 
Sorell,   Pitlwater,  Ac,  common   (Cenaus);   Norfolk   Bay.   H'.  i. 
May;  River  Tamar,  Au;f.  Si'iisoii  !. 
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fbaOj  LUCINID^ 

Qeiiiis  JjVCIISjl,  Brogmere,  1792. 

*Lu  PABULA,  Reeve^  Moo.  Zifctno,  i.  69,  1850. 

King  laliuid,  B.  Taie;  Derweni  Estiury,  W.  L.  J/oy. 

*L.  LACROLA,  Tftle,  T.R.S^Aiist^  xju,,  1897,  pi  48. 
L.  laeiea,  A.  Ad.,  P.Z.S^  1855,  pi  225  (dod  LAmmrck). 
L.  caneeniriea,  Ad.  &  Ang.,  P.Z.a,  1863,  pi  426,  t.  37,  1 19 

(non  l^Miiarck). 
King  lalMid,  B.  Taie. 

*Im  bugifbra,  Ree^e,  Conch.  Icon.,  t.  1,  i.  1. 
E.  Coast,  W.  L.  May. 

*Ij.  mihima,  Ten.-Wooda,  P.R.S.TAsm.,  1876,  p.  162. 
L.  Taieij  Angas,  P.Z.S.,  1878,  p.  863,  t.  44,  t  15. 
Badger  Island  (type);  Frederick  Henry  Bay,  W.  L.  May. 

L.  DIYKBOBNB,  Philippi,  1850,  Abbild.,  iiL,  t.  2,  1  4. 
L.  fibula.  Reeve,  Mon.  Lueina,  L  33,  37  and  38,  1850. 
King  Island,  rare  (Census;  L.  pecUn). 

*L.  PBROBLiQUA,  Tate,  T.RS.S.Au8t,  xv.,  1892,  p.  128,  t.  1,  f.  10. 
Pirate's  Bay,  W.  L.  May. 

Subgenus  Di varicella.  Martens,  1873. 

♦L.  CuMiNOi,  Ad.  k  Ang.  {Cyclas),  P.Z.S.,  1863,  p.  426,  t.37,  f  20. 
Common  (Census). 

Genus  Loripbs,  Poll,  1791. 

*L.  lOTEBiOA,  Reeve,  Mon.  Lucina,  f.  60. 
Common  (Census);  King  Island,  B.  Tate. 

♦L.  A88IMILIS,  Angas,  P.Z.S.,  1867,  t.  46,  f.  8. 
Loc.  1  (Coll.  W.  F.  Pctterd  !). 

Cenus  Cryptodon,  Turton,  1822. 

*C.  FLBXU08UM,  Montague,  1803;  Reeve,  Mon.  Liusina^  f.  62. 
Port  Esperance,  Harrisson  \  k  W.  L,  May;  Off  Brown's  River, 
W.  F.  PeUerdl, 
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*C.  ouiiKMtUM,  Ponlul,  L>««cripL  Aiiim.  Egypte. 
Lv^ina  ODTim,  [l«eT«,  Conch.  Icun.,  t.  21. 
Fredwrick  Heory  Bay,  IT.  I.  May;  (Coll.  W.  P.  Petteid  Vf. 

Funily  CNGULINID.E. 

CiRsna  DiPLODOKTA,   Brown.  1S3L 

[  =  Mynft{pAn),  Leach.  16-27]. 

"D.  Tabmasica,  T«».-WoodH,  P.R.S.Tasm.,  1877,  p.  158.    (PI.  nrJl.. 
1<,  lOS). 
Storm  \i\y  ami  Blackmaa's  Bay,  Ttfn.-Woodt:  Leven  Heads, 
IT.  F.  I'tluM  '.;  King  Island  '.;  D'Eiitrecast^aux  Channel, 
W.  L.  May. 

•D.    oi,OaUi,ARi>i,    I^amarck   (Luciiui),    An.  9.  Vert.,    v.,    p.  5i4  ; 
RBevB,  Moil.  LuciiKi,  t.  9,  (.  53. 
l-jc,  1  (Coll.  W.  F.  PetUiRl  !). 

F»mily  ERVCmiB.*:. 

Uenus  Kbllva,  Turton,  1822. 

•K.  ROTUNUA,  Itesliiiycs,  P.Z.S.,  1855,  p,  181;  Smith,  Challenger 
Kxi«-il.,  t.  L>1,  f.  r,,  p.  202. 
Eiiiss  Striiits,   ir.  F.  Pell'.rd'.. 

*K..  HOLiDA,  Ainjas,  P.Z.S,,  1H77,  p.  19r>,  t.  2G,  f,  25. 

Fmlcriuk  Henry  Hay,   W.L.Stay;  lot.  ?  (Ooll  W.  F,  Petterd  !). 
•K.  huisTKLLATA,  Tule,  T.U.S.S.  Aust,  xi.,  18S9,  p.  63,  t.  xi.,  f.  14. 

Kinj,'  L^lftiul,  H.  Tate, 


<ic 


,   La 
[  =  l-oron 


.  Leiu-'h,  1H27. 


•L,  RUBBA,  Mo 

Poronia  am 
t.  12,  f.8. 


OK,  1S43]. 

tftgue;   /,.  sealant.  T(!ri.-\Voo.ls,  lion  Philippi. 
■idu,  Sowerby,  Jouni.  <le  Conch.,   1863,  p.  287, 
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G^nus  M  YLITTA,  D'Orb.  <fe  Recluz,  1850. 
*M.  AURICULATA,  Smith,  Ann.  Mag.  Nat.  Hist.,  1891,  p.  236,  t.l3, 

t  A-O. 

S.  Coast,  rare,  W,  L,  May  (type). 

*M.  DssHATKSi,  D'Orb.  &  R^clnz,  Journ.  de  Conch.,  1850,  p.  292, 
t.ll,f.  12-14. 
Tamar  Heads,  Flinders  Island,  Cape  Barren  Islands,    W.  F. 
PeUerdl;  King  Island  !. 

♦M.  Tasmanica,  Ten.-Woods  {Pythina\  P.R.S.Tasm.,  1876,  p.  162; 
Tate,  T.R.S.S.Aust.,  ix.,  1887,  t.  5,  f.  12. 
King  Island  (type);  Frederick  Henry  Bay,  W,  L.  May, 

(JenuH  RocHBFORTiA,  Velain,  1876. 

[^Myaellay  Angas,  1877]. 

*R.  ANOMALA,  Angas,  P.Z.S.,  1877,  p.  176,  t.  2.6,  f.  22. 
South  end  of  Flinders  Island,  W,  F.  PeUerd  !. 

*R.  DONACiFORMis,  Angas,  P.Z.S.,  1878,  p.  863,  pi.  liv.,  f.  13. 
King  Island  !. 

Genus  Lbpton,  Turton,  1822. 

♦L.  TRiGONALB,  Tate,  T.R.S.S.Aust.,  ii.,  1879,  p.  131,  t.  5,  f.  5. 
Circular  Head,  Tamar  Heads,  King  Island,  W,  F.  Petterdl. 

Genus  Cyamium,  Philippi,  1845. 

*C  MACTROiDBS,  Tate  «fe  May,  T.R.S.S.Aust.,  xxiv.,  p.  102,  1900. 
(PLuTU.,fi«r.  103). 
Loc.  1  (Coll.  W.  F.  Petterd  ! ). 

C^nus  L  B  G  R  A  N  D I  N  A,  Tate  &  May  (post).    (PI.  xxTii. ,  figs.  98, 99). 

♦L.  Bbrnardi,  Tate  «k  May  (post). 
In  the  stomach  of  a  mullet  (Legrand). 

Family  CRASSATELUD^. 
Genus  Crassatblla,  Lamarck,  1801. 

C.  AURORA,  Ad.  &  Aug.,  P.Z.S.,  1863,  p.  426,  t.  37,  f.  15. 
Banks  Straits  (type). 
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C.  Bankbii,  Ad.  Jt  Aug,,  P.Z.S.,  1863,  p.  427,  t.  37, 1 16. 
BaiilcH  .Strait  (ty[>i-). 
•0.   KlsaicoLA.  Umarok,  An.B.Vert,  vi.,  1819,  p.  109;  B«eve,.1 
Concli.  Icon.,  (.  fl. 
King  Uland  (typoj;  cominon,  N.  (Onsus); 
§6a,  W.  L.  Man- 
•0.  F1JI.VIDA,  Anttus,  P.Z,8.,  1871,  p.  20,  t.  i..  fig.  32. 
FrednriuW  Hoiiry  Bay,  W.  L.  May. 

Family  CARDITID^. 
Oenua  Cardita,  Lamarck,  1799. 
•C.  AHASILIS,  Deshayes,  P.Z.S.,  1852,  1 17,  f.8-9. 

8,  Ooiwt,  ratlior  uncommon  (Cenaus);  E.  Coast,  W.  L.  May. 
•C.  iiiUAGDLATA,  Deshayet,  op.  nil.,  1. 17,  f.  4-5. 
V.  Otinni,  DeNliayiiB,  op.  cil.,  p.  101. 
C.  AUcin»oM,  Teu. -Woods,  P.R.S.Tasm.,  1876,  p.  27. 
Typi)  of  C-  bimaoulnta ;  Long  Bay  (C  Alkinioni) ;  8.  Coasts  1 
W.  L  May. 
*C.  QuoYi,  Deshayes,  op.  cil.,  1852,  p.  103. 

C.  }:mi-h;il,i,  Tato,  T.U.S.S.  Auat,  ix.,  Ifi87,  p.  69,  t.  5,  f.  3. 
)tiKimT  Islarul,  not  common  {Ccnsiis), 

S,-ctioii  Mutilicardin,  BlainvHle,  1821. 
•C.  AVicULiNA,  Ijinuirck,  1819;  DelesHcrt,  Recueil,  t.  11,  f.  12. 
C.  rxcaonta,  De«liayes,  P.Z.S.,  1852,  t.  17,  f.  1-3. 
M.  Tiuwmica,  Ten.-Wood.s,  P.R.S.Tivsm.,  1876,  p.  IGl. 
King  Islnml  (Lamarck's  type);  D'Entrecastcauic  Channel  (type 
of  Deshayes);  Blackman's  Bay  (type  of  Ten.-VVoodM). 
Genus  U  A  n  1»  I  te  L  L  a,   E.  A.  Smith. 
•C.  KI.KOANTULA,  TaU;  .t  May  (post). 

Ukckman's  Bay,  W.  F.  Petierd. 
*C.    DBLTA,    Tate    it    May,    T.R.S.H. Aust.,  \x.\v.,    1900,  p.  102  ; 
Hodloy,     Records     Aust.    Museum,    iv,,    1900,    p.  23,    t  5. 
,,  flgi.  100.  101). 
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♦C.  PECTINATA,  Tate  &  May,  T.R.S.S.  Aust.,  xxiv.,  1900,  p.  103. 

(PL  xxYiL,  figs.  96,  97). 
Derwent  Estuary,  W,  L.  May;  Eling  Island !. 

♦C.  Atkinsoni,  Ten.-Woods  (Kellia),  P.R.S.Tasm.,  1877,  p.  158. 
(PI.  TxyiL,  fig.  107). 
Long  Bay  (type  !);  off  Brown's  River  (in  5  fath.),  W,  F,  PetUrd  !. 

Family  TRIGONIIDiK. 
Genus  T  r  i  o  o  n  i  a,  Bruguiere,  1 789. 

*T.  MARGABITACBA,  Lamarck,  Ann.  du  Mus.,  iv.,  p.  355,  t.  67,  £.  2; 
Reeve,  Conch.  Icon.,  f.  3. 
T,  pectinatay  Lamarck,  An.s.Vert,  vi.,  p.  63,  1819. 
King  Island  (type);  general,  most  plentiful  at  Adventure  Bay, 
W.  L,  May, 

Family  NUCUUD.«. 

Q^nus  NucuLA,  Lamarck,  1799. 

*N.  OBLiQUA,    Lamarck,   1819 ;    Hanley,   Mon.    Nttculidce,  t.  5, 
f.  150,  p.  53. 
Oyster  Cape  (type);  Long  Bay,  very  rare  (Census);  not  uncom- 
mon in  Port  Rsperance  at  24  fathoms,   W.  L.  May, 

*N.  ANTIPODOM,  Hanley,  P.Z.S.,  I860;  Mon.  SuculidcBj  f.  155. 
N.minuta,  Ten.-Woods,  P.R.S.Tasm.,  1877, p.  156  [noin.prasocc.\ 
N.  micana,  Angas,  P.Z.S.,  1878,  p.  864,  t.  44,  f.  16. 
Australia  (type-species);  Blackman's  Bay  (N.  m%ntUa)\  S.  and 
E.  Coasts,  W,  L,  May. 

Genus  Lb  da,  Schumacher,  1817. 

♦L.  crassa,  Hinds  {Nucula)^  P.Z.S.,  1843,  p.  99;  Hanley,  Mon. 
Nuculidce^  f.  69;  Reeve,  Mon.  Leda^  f.  27. 
L.  chuvay  Forbes,  Voy.  Fly,  t.  2,  f.  3;  Hanley,  f.  67;  Reeve, 

f.  42. 
Tasmania  (type  of  L.  chuva) ;   rather  uncommon  (Census) ; 
Frederick  Henry  Bay,  IF.  L.  May, 

*1l  EN8ICULA,  Angas,  P.Z.S.,  1877,  p.  177,  t  26,  f.  27. 
L.  Le/royi,  Beddome,  P.R.S.Tasm.,  1881,  p.  21. 
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D'Bnti'6caAt«aux  Chftunel  (CoUa.  Beddome !,  Hull  !,  Fett«rd ! 
find  May  !). 

ClenuB  AUBTKOSAREPTA,  Hedley,  1899. 
•A.  PioTA,  Hedley,  P.L.S.N.S.W.,  ssv.,  p.  430,  wkU 

MontncHla  vari«gata.  Brazier,  MS.,  P.L.S.N.S.W.  (2),  ix.,  p  179- 
Frederick  Henry  Bay,  W.  L.  May. 

Fimily  ARCID.B. 
Uonua  Babdatia,  Gray,  1840. 
*B.  Carpbktbri,   Dunker  {Anomalocardia),  Nov.  Conch.,  1860, 
t.  30,  t  7-9. 
B.  rn,lnla.  Smith,  Clmllenger  Reports,  p.  360.  t.  17,  f.  3,  1885. 
UobB.rt  Mus.  !    (A.  trafuzia  and  A.  /aaeiata);    Basa  Straits, 
Tamar  Heiwls,  H.  Tiismania  (Census). 
*B.  TRAPBZINA,  Lamarck  (Area);  Delessert,  Kecueil,  i.  11,  f.  13. 
Aran  lobala.  Reeve,  Conch.  Icon.,  t.  3,  f.  3. 
King  Island  (type);  Tamar  Heada  (Census);  Frederick  Henry 
Bay,  W.  L.  May. 
•B.  aqOAMOSi,  Lamarck  {Area),  AB.s.Vert.,  vi.,  p.  45, 

Area  ptiailla,  Sowerby,  P.Z.8.,   1833,  p.  18.     N.S.  Wales  and 

QireensUud. 
BiirbtUia  laminala,  Au^'iis,  P.Z.S..  1865,  p.  13.      S.  Aust. 
Arc't  ilaOoyi.  Ten -Wowls,  P.R.S.Vict,,  1877,  p.  60.     Vict. 
King  Island  (Lamiirckian  type);  E.  and  y.  Coa.sts,    W.  L.  May. 
Genus  G  i,  Y  c  v  M  k  it  I  s,  Da  Costa,  1778. 
[  =  7V('(iic»/hs,  Livinarck,  1801], 
*G.  Gkalbi,  Angas,  P.Z.S.,  1873,  p.  183,  t.  20,  f.  5. 

P.  orbicularis,  Augas,  F.Z.H..  1879,  p.  4-20,  t.  35,  f.  5(juiiior). 
f.JlaMlalH«,  Te.i.-Woods,  P.R.S.Vict.,  1877,  p.  61. 
P.  heddoniti,  Smith.  Voy.  Challenger,  p.  252,  t.  18,  f.  1,  1885. 
Bird    River   to    Waterl.ouse   Island,    W.F.PelUrd\-   Flinders 
Island,  R.  M.  .John-tony 
•G.  RADIANS.  Lamarck  {Pfctimculm),  An.s.Vert.,  vi.,  p.  54. 
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*G.  8TRIATULARI8,  LamaTck  (Peciunculus),  An.s.Vert.,  vi.,  1819, 
p.  52;  Reeve,  Conch.  Icon.,  i,,  pi.  vi.,  f.  27. 
Swansea,  E.  Coast,    W.  L,  May;  verj  common  (Census;  A. 
radians). 

G.  HOLOSBBiCA,  Reeve,  Conch.  Icon.,  f.  18. 

No  locality. 

Genus  Limopsis,  Sassi,  1827. 

♦L.  RUBBiCATA,  Tate,  T.RS.S.Aust.,  ix.,  1887,  p.  71,  t.  5,  f.  6. 
Pirate's  Bay,  W,  L,  May, 

♦L.  MULTI8TRIATA,  Fowkal,  Descript.  Anim.  Egypte. 
tZ.  MacGUlivrayi,  A.  Ad.,  P.Z.S.,  1862,  p.  230. 
Z.  Bdcheri,  McCoy,  Prod.  Pal.  Vict.,  ii.,  1. 19,  f.  8-9,  1875;  non 

Adams  k  Reeve. 
L,    eancellata,    Ten.-Woods,    P.R.S.Tasm.,    1877,  p.  156  (non 

Reeve)  =  Z.  Tenisoni,  op.  cit.y  1878,  p.  56. 
N.  Coast,  Ten.' Woods;  Frederick  Henry  Bay,  W.  L.  May. 

L.  Bassi,  Smith,  Voy.  Challenger,  1. 18,  f.  6,  p.  256,  1885. 
[CtAcuUoia  concanyfrata !  is  subfossil  at  Flinders  Island;  recorded 
as  C.  Corioensis  by  R.  M.  Johnston.] 

Family  MYTILID.^^:. 

Genus  Mytilus,  Linne,  1758. 

♦M.  HIR8UTUS,  Lamarck,  1819;  Reeve,  Conch.  Icon.,  f.  8. 
Rare  (Census);  George  Bay,  E.  Coast,  W.  F.  Petterd  !. 

*M.  Mbnkbaxus,  Philippi;  Reeve,  Conch.  Icon.,  t.  vii.,  f.  26. 
Clark's  Islands,  S.  Flinders  Island;  Port  Arthur,  W.  F.  Petterd  \; 
Blackman's  Bay,  very  common,  W.  L.  May. 

♦M.  PLANULATUS,  Lamarck  !,  An.s.Vert,  vi.,  p.  125,  1819. 

M.  Tasmantcus,  Ten.-Woods,  P.R.S.Tasm.,  1876,  p.  161  (adult); 

M.  latusy  Ten.-Woods,  op.  cit.,  1877,  p.  54. 
M.  Dunkeriy  Reeve,  Conch.  Icon.,  t.  5,  f.  17. 
Hobart,  common  (Census);  Storm  Bay  {M.  Tasmanicus). 

*M.   B08TRATUS,  Dunker,  P.Z.S.,    1856,   p.  358 ;    Reeve,  Conch. 
Icon.,  f.  15. 
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I/, hi;   11;./  rir,-l  -(.....iir   K-iuU,  ii-l,  .v.minori  iC-Jn-pUSK    Frederick 
ll't.rv   llMv,    II'    /.    M-'i. 
M    v.r.(t.t..«,  I!.-.-..,  M„„.  M..dl:l„.  i.H,  f.40,  1N57. 
\-.,U..II;  ,u.-i...  I I,,.,,  |'./.K„  IHMI.  „„ii   Lunik. 
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•M.  pAnLucoia,  Crosse  {Crendla),  Joum.  de  Conch.,  1863,  p.  89, 
1 1,  f.  8. 
Frederick  Henry  Bay,  IT.  L.  May. 

Oenns    Aroopkrna,  Conrad,  1865. 
*A.  RBCBKS,  Tate,  Malac.  See.,  u.,  1897,  p.  181,  3  wdcts. 
Port  EsperaDce  (typo  !),  Harritaon  &  May. 

Genus  Modiolarca,  Gray,  1847. 
*M.  Tab«a»ica,  Beddome,  P.R.aTaam.,  1881,  p.  168.  (TeitBg.  IS.J 
Cloudy  Bay,  S.  Bruni  Island,  and 
off  Brown's  River,  Beddome. 

Family  PHILOBRYID.£. 
Genus  Philorrta,  Carpenter. 


*P.  CRasATULiFERA,  Tate  (Myrina), 
T.R.8.S.Aost.,  1892,  t.  1,  f.  11, 
11a. 
Frederick  Henry  Bay,  IT.  L.  May; 
Flinders    Island,   0.    B.    Prit- 
chard  !  /  King  Island  !. 
*P.  PiMBRiATA,  Tate,T.RS.&Aust., 
xxii.,  1898,  t.  4,  f.8. 
Derwent  Estuary  and  Frederick 

Henry  Bay,  W.  L.  May.  p^^  y^^  7'a*m-««a. 

Family  PTERIIDiE. 
Genus  Ptekia,  Scopoli,  1777. 
\-^ ArAeula,  Bmgui^re,  apud  Klein]. 
*P.  PApiLiOKAGEA,  Lamarck,  An, a. Vert,,  vi.,  p.  149,  1819. 
A.  Georgia^ia,  Q.  &  G.,  iii.,  p.  457,  t.  77,  f.  10-11. 
A.  pulcKetla,  Reeve,  Conch.  Icon.,  f.  22. 
Common  (Census). 
*P.  ZEBRA,  Reeve,  Uon.  Amcida,  f.  36. 
King  Island,  B.  Tate. 
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tienux  VuLSKLLA,  Lamarck,  1799. 
*V.  OTAT^,  Lamarck,  An.a.Vert.,  vi.,  p.  32:2. 

y.  T'i»manica,  Reeve,  Conch.  Icon.,  1. 1,  t  3  (is  a  alight  variaat^.l 
Type  o(  V.  Tismanica;  common  (Censua), 

Family   PISNID-E. 
Genua  Pinna,  Ltnm^,  1758. 
*P.  Tabmakica,  Teu.-Woods,  P.R.S.Taam.,  1876,  p.  I6L 
N.  Coast  (type);  Circular  Head  and  K  Coast,  (F".  L.  May. 

Family   SPONUYLIDjE. 
Genus  Spob-dtlub,  Linn^,  1758. 
*8.  TKSBLLua,  R«eve,  Conch.  Icon.,  t.  18,  f.  67. 

N.  Coast,  rare  (Oenaus);  Circular  Head,  IT.  /„  May. 

Family  LIMIID^. 
Genus  Lima,   Bruguiere,  1792. 
•L.  MCLTicoSTATA,  Sowerby,  in  Reeve's  Conch.  Icon,  t.  i. 
Not  common  (Cenaus);  S.  and  E.  Coasts,  W.  L.  May. 
Subgenus  Limatula.  S.  Wood,  1839. 
*L.    DULLATA,    Born;   Sowerhv,    Glti.    Sliolli*,   f .  3 ;    Hfnye.    Mon. 
Limfi,  f.  3. 
N.  Coast  (Census);  .S.  C.mst.    11'.  L.  .\ffiij. 
Family   (■p:CTKNID.>:, 

Genus   P  Kc  TEN    Lamarck    1799. 
*P.  B1PH0SS,  Lamarck,  1819;  Dclivssert,  t.  K),  f.  Tj;  Reeve,  Conch. 
Icon.,  f.  40. 
I:  Tamnanicus,  Ad.  &   Ang.,   P.Z.M.,    1863,  p.  428,   is  a  senile 

Common  (Census). 
*P.  AaPKHRlvrs,  Lamiirck,  1H19;  Delessert,  t.  l."),  f.  1, 
P.  anKlrnUa,  Reeve,  Conch.  Icon.,  f  75. 
Kin^'  Island  !  (type);  very  coniinoii  (Census). 
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*P.  UNDULATUB,  Sowerby. 

P.  MarxoR,  Ten.-Wood8,  P.R.S.Tasm.,  1876,  p.  158. 
Tasmania  (type);  Maria  Island,  Ten.-Woods;  N.  and  E.  Coasts, 
W.  L.  May,  W.  F.  Petterd,  T.  HvXl !. 

♦P.  ACTiNOS,  Petterd.  P.R.S.Tasm.,  1886,  p.  320. 

N.  E.  Coast  and  Eling  Island  (type !);  Circular  Head,   TT.  L, 
May, 

*P.  FUMATUS,  Reeve,  Conch.  Icon.,  t.  7,  f.  32. 
Greorge's  Bay,  N.E.  Coast,  Aug,  Simson !. 

♦P.  MBRiDiONALis,  Tate,  P.R.S.Ta8m.,  1887,  p.  115. 
P,  laiieostatus.  Ten. -Woods,  non  Gray. 
Log.  ?  (type);  E.  and  S.  Coasts,  W.  L.  May, 

Family  ANOMHD^. 

Genus  Placunanomia,  Broderip,  1832. 

*P.  loNB,  Gray,  P.Z.S.,  1849,  p.  123;  Reeve,  Mon.  Anamia,  f.  6. 
Circular  Head,  W,  F,  Petterd  I, 

Family  OSTREIDiE. 

Genus  Ostrba,  Linn^,  1758. 

♦O.  Anqasi,  Sowerby  in  Reeve's  Conch.  Icon.,  1. 13,  f.  28.     The 
southern  analogue  of  0,  edulis, 
E.  and  S.  Coasts,  W,  L,  May;  (Census). 

O.  OLOMBRATA,  Gould,  Proc.Bost.,  Soc.  N.  Hist,  iii.,  p.  346, 1850; 
U.S.  Expl.  Exped.,  xii.,  p.  461,  pi.  43,  f.  577;  Reeve,  Conch. 
Icon.,  f.  52. 
Not  common  (Census). 

Class  PALLIOBRANCHIATA. 

Family  TEREBRATULIDiE. 

Genus  Magbllania,  Bay le,  1880 

[=  Waldheimia,  King,  1850;  non  Brull6,  1846]. 

*M.  FLAVB8CBNS,  Lamarck  (Terebralula),  1819. 

TerebratiUa  austrcUis,  Q.  &  G.,  Voy.  Astrolabe,  t.85,  f.  1-5,  1835. 
N.  Coast  (Census). 
30 
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Oenua  Kraussiita,  Davidson,  1859. 

[~Arau«ita,  Daiidaon,  1852;  non  Dana]. 

*K.  Atkisboici,  Ton.-Wooda(Kfait»»ia),  P.RS.Tasra.,  1878,  p.flT.  ' 
Kreoigtina  Atkinaoni,  Davidson,  Tr.    Lion.  8oc.  (2),  iv.,  1887,  " 

p.l27,t.21,f.5-6;  Twelvetreesi  Pett«rd,  P.B.S.Tasm.,  1900,. 

p.  90,  f.  4. 
Type,  Loa|;  Bay,  D'Entrecasteaux  ChaiiBel. 

•Subgenus  Muqbklina,  DealongohompR,  1884. 

•K.  Lamarckiana,  Davidson,  P.Z.8.,  1852,  p.  80,  t,  14,  f.  22-23. 
Tamar  Heads  (Census);  D'Entrecasteaux  Channel,  W.  L.  Jtfatf. 

QenuB   Magabblla,  DaU,  1IJ70. 

.,  p.  97,t    ' 


[.    CnuiHOi,    Davidson,  Tr.  Linn.  Soc  (1!),  i' 
nvii.,  figs.  22-23. 


Loc.T  (Coll.  W.  F.  Petterd !);  i 


ea,  E.  Coast,  W.  L.  May. 


SUMMARY  OF  ADMITTED  SPECIES. 

Clas5  Cephftlopodd ,. 

Gasteropoda — 

Kubcliisf;  Proaob ranch iatft. MS 

Polypi ftoophora 24 

Op  istho  branch  i  11  ta 19 

Nudi  branch  lata 1 

I'ulmonifera.    ,. 12 

Soaphopoda 

Lame  Hi  brunch  lata 

PalliobranchiBta 

Total 
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iv. — Synonyms  applied  to  Tasmanian  Sprcibs,  with  thsib 
ADOPTED  names;  anp  Spbcies  wbonqly  attributed  to 
Tasmania.* 

Cephalopoda. 

Argonauta  oryzaia^  Meu8chen=il.  nodosa, 
Spirtda  ktvis.  Gray =5.  australis. 

Gasteropoda. 

AeanthochaUes  zelandtcuSy  T.  Wda.^: AcanthochUes  asbestoides. 

Acanthochites  Cooci^  [Pilsb.],  Lodder :  not  admitted. 

ActcRopyramis  concinna^  A.  Ad. = A  delactcRon  casta. 

Acu8  [=7Vr«6ra]  bicolor.\ 

Adeorbis  picta,  T.  Wds.,  not  Tasmanian. 

JSsopus  [=*zColumbeUa]Jllo8af  apud  T.  Wds-t 

Alaba  9pp.:=I)ia^a  spp. 

Alexia  ffarrissoni,  Bedd.=J.  meridixmalia. 

Alvania  spip.=R%s80ia  spp. 

Ampullarina  minuta,  T.  Wda.^NdUca  sp.  indet. 

„  Tasmaniai,  Le  Guillou  :  species  unrecognised. 

Ancillaria /usiformisy  Tetterd= Ancilla  oblonga. 

„         mucronaia  (pars),  T.  Wds.=i(nci7/a  hebera  (a  Table 
Cape  fossil). 

„  oblusa,  "Petierd^ A  ncilla  Petterdi. 

Aplysia  Tasmanica  [Bedd.],  Lodder :  nomen  nudam. 
Bankivia  varians,  ^Becls=^  B.  Jasciata. 
Birostra  MacCoyi,  T.  Wds.,  is  not  Tasmanian. 


*  Synonyms  mentioned  in  the  Systematic  List  (Part  iii. ),  for  the  sake  of 
brevity  have  not  been  repeated  in  the  following  list.— [Ed.]. 
f  To  save  the  repetition  of  specific  names  entries  of  the  character  of 
Acus  bicolor=Terebra  bicoloTf 
jEsopsw  filom,  apud  T.Wds.  z=ColumbeUaJUosa 
have  been  abbreviated  so  as  to  read  as  in  the  text  above,  or  as 

Chiton  [=  llaxiphora]  petholattu  (a) 
when  a  change  in  the  gender  of  the  adjective  is  involved.— [Ed.]. 
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CaduliiS  Pr.Uerdi,  nom.  nud.^:C'.  aeuminatu>i. 
Callomphala  \j=  KeT%lula\  laeida. 
CanCharidtu  [~Sankivia]/a»ciatiiS  fa). 

„  Peroni='Pha»ianofrocliut  eximiris,  color  var. 

Cauia  aehatina,  apud  itoddM^=Semicatsiii  pyrum. 

„      Ctylonica,  Paetel ;  undesoribed. 
Ceratia  [=Ai*«op«iH]  McCoyi. 

„        Matue,  T.  Wda.  :   notn.  nuil. 
„       punctato-alriata,  T,  'Wds.  —  Leucotina  ca»lti. 
Cerithidea  [=  Batillarta]  DiemenengU,  Paetel. 
Oerithiop»iis  [:^ Newtoniella]  aibotuiuru. 
\_=  II  ]  ^  ngati. 

AlkiiuimiyT=K.  croca. 
elathrala.=N.  Angati. 
\=^eu}lim\ellaj  crocea. 
JoknMton\,:^If.  eraeea. 
ptirpurea.^y,  albotulura. 
ridievlo=C.  minima. 
Chiton  aereu/i,  Rvc,  apud  Lodder  ;  belongs  to  New  Zeulaud. 
„      albidu»,  Slainv, =Plaxiphora  sp.,  uorecogiiisable. 

auUralin,  T.  yfAfi.  =  Ischn<>radtia  Noi-it-Hollawiia: 
,,      Coxi,  Pilsbry,  apud  JjwXAer^C.  jugosus. 
„      lineo/alug,  Bla.itiv.==C/iilo>i'i  up.,  unrecognisable. 
„      muriealim,  Adams,  apud  Lodder=:f.  lijitans,  Sykes,  not 

confirmed. 
„       [=^Plaxipliora'\  petholatus  (a). 

„      piceuf,  T.  \Vds.=?  Liulopkura  Gaimardi,  not  TOnlirmed. 
„      pruteun,  T.  'Vfd^.-.^hehtiochitoHfru.ticoanii. 
„       Sindairi,  [Gray]  T.  Wds.^C.  jiefli.'iaerpcntif. 
„      gpeciosug,  T.  Wds.  =^/sc A Jiof/ii (0)1  contractus. 
„       Tasmanicui  [Carpenter],  Paetel,  is  not  known. 
,,      tulipa,  Q.  &  G. :  belongsf  to  Cape  of  Good  Hope. 
,,      Zttaiidicus  (Q,  A  G.),  T.  yii\s.=^AcanthochiUs  aabratoidts 
Ciiujida  [^ifi^fwia]  Alkiiisoni. 

„         [^RiiMUi]  .lhri,r,  T.  Wds. 
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Ciraotrema  varicosa  is  not  Tasmanian  (teste  W.  F.  Petterd). 
Clanculus  conspersus,  Ang.,  non  Ads. =(7.  YtUesi, 
„         nodoliratuSf  A.  Ads.=C  plebeius, 
„         nodiUosuSj  A.  Ads.,  is  not  Australian. 
„         ringena,  Menke :  wrongly  assigned  by  Tryon. 
ClcUhwrella  Broumiana,  T.  Wds.  MS.=i/an^t/fa  cUucinans. 

„  parvula,  G.  B.  Sow.=C.  philamenas. 

Conchclepas  foliaceuSy  Q.  &  G.=ffipponyx  antigucUus, 

„  »u6rti^  (Sow.),  T.  WdH,= ffipponyx  Danieli, 

Colina  [=Ataxocer%thium']  rhodostomay  Paetel. 
ColumbeUa  CLchaiina^  apud  Lodder=C7.  tenuis, 
impolita,  Sow.=C.  austrina. 
infiimata^  Crosse  !=(7.  8emic<mvexa, 
pilosa,  T.  Wda,=C,  filosa. 
aaccharatOj  Rve.=(7.  ^emtcont^eaxt. 
^a^/oriana,  Tryon=(7.  MotncLculata, 
Tenisoni,  Tryon =C  iln^ewi. 
unwu^to,  Kobelt=(7.  miltostoma. 
Cominella  [=Agnewia]  tritoniformis, 
ConiM  pontificalisy  Lk. :  wrongly  assigned. 

„      Tasmanioiy  Sow. :  doubtfully  Tasmanian. 
Cremnobates  corneus,  Sw.^OphicardeltM  auatralis. 
„  \==Ophicardelus]  parvus,  Sw. 

„  solida,  Sw,=Marinula  patula, 

CrepiduLa  onyx,  apud  Lodder=(7.  ^inguiformis. 
CryptopUix  spinosa,  A.  Ads.=C  8<rta/u8,  var. 
Cyclostrema  [=Skenea  ?]  Bruniensis,  Bedd. 

Kingii,  Brazier,  apud  Lodder  :  nomen  nudum. 
microtatay  Petterd,  apud  Lodder  :  nomen  nudum. 
spinosa,  T.  Wda.=. Astralium  sp.  (junior). 
SiASoniSf  T.  Wds.  ^(7.  australe, 
TcUeiy  Lodder,  non  Angas=C  Ha/rriettce, 
Cyprcea  annulus  is  not  Tasmanian. 

„       pulicartay  Eve. :  attributed  to  Tasmania  by  Paetel;  not 

known. 
„       Scottij  Broderip  :  not  Tasmanian. 


beloogs  to 

AU/m  Tkimnnoa.  T.  Wtta..  is  not  T»am*wiiin. 

JbmUm*  atm^iemlatmm,  T.  W<b.=  £  imecatut. 

MtMma  L^TomUi,  Beddbn  ;  trpe  kwt,  sfwcies  nnreoogniwtbla. 

„       LoJiim*,  TUA,  M^,  ^poii  Ladder^  £*  fr««iMaia. 
faanvfariia  trafwsiun*.  Linm-,  is  not  Tasmanuui. 
Ft*n*rtHa  auatralit,  Kr^a^^Capitina  lintala. 

mu^.  Paetel :  nnde*crib«l. 

(".'■"I.  Sow,  ([i.pii  Gv>uki|=  T'i-j'i'ia  pnrmophoidfa, 
.,  2ti,*niiiHi>n*i.-<,  l{.>TUiet^  J/'j/'if'ft'niMii  Irap^zi'iUf. 

fi.<^urtl!i'ie<i  [—L-ic-tpi'i^l'a]  <ii-jrihi  [Sjw.],  Paetel. 

/•u*«ri(s[=.t/.-..0^]   PtCf^rdi.  Paelel. 

ZW-»n,uA„.-,  T.  \\\K.^£-„rA<'/«.<  icaMxtCH'-.s  (juv.). 
Fu^us  gpeelnim,  apufi  L-Kider^/".  Xortf-IIollaii'lii': 
Gahi-us  ealyptTn-ij'ormif,  Puciel^^Cafyptrica  tomtnlotn. 
Oibbula  uMtra/U,  [T.  Wdsj.  Puetel  =  ff.  Tiheriana. 

„        d'.prfi'^a,  T.  Wils.  =  /J./o,».(  Adelaide  (jun.). 

„        rfoforo*^,  T.  Wds.  =  />.  A-Mauhn  (!j. 

„        *it/c<jjirti,  A.  Ailanis,  is  an  unfif;ured  species  of  N.  AuKtralia 

„       uolorosa,  Ijodder ;  typuj^mpliic  eri'in'  for  dohrosa. 
Gly/ihis  app.  =  FUnuri'lea  spp. 
Gti/phostoma  [  =  .\fan;/'-/;a]  paucuMa-JaU: 
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Halioiis  ancUis,  Rve.  I  attributed  by  Paetel  to  Tasmania ;  not 

„       astrieta,  Rve,  J  known. 

„       carifuUa^  T.  Wd8.=Zf.  Emma: 

„       elegans,  Koch  :  Swainson's  record  not  confirmed. 

ffaminea  cymbcUum,  Angas  i 

„         obesa,  T.  Wds.  \'  •=H,  tenera, 

„         ZecUandicBf  apud  Lodder  / 

Haatula  \=^TerebrcL\  Brazieri, 

Hipponyx  subrufa,  apud  Lodder^  Zf.  Danieli, 

larUhina  bipariiia.  Gray :  identification  doubtful. 

Ischnochiton  aiL8tralis=I,  Navce-l/ollanduEj  non  /.  atMiralis,  Sow. 

„  divergen8=I.  Jrulicostu, 

Lamellaria  indica,  apud  Lodder=  Afar^enia  ophione, 

„  [^=Mar8enia]  ophione, 

Lepidoplewrus  apecio8U8f  Ad.  &  Ang.= Ischnochiton  dtcu8$aiU8. 

Liotia  annuUUOy  Tate  (par8)=Z.  compacta. 

,,      cUuhrata,  apud  Lodder  )       r       r       ^    ^ 

„      dtscoideaj  T.  Wds.  ) 

„      lamellosay  T.  Wds.^Z.  «u6^uacfrato. 

,,      ifayana !,  Tate :  incorrectly  attributed  to  Tasmania. 

„      siderea,  Ang.=Z.  Tcismanica, 

„      speciosay  ATig,=Pseudoliotia  micans, 

Luiopa  [^=Di€Ua]  lauta. 

„       [=    „     ]  semiatriata. 

LiUorina  Eddice^  Petterd,  MS.=Z.  erronea,  Nevill :  introduced 

to  Kelso. 
„        Hiaseyana  :  see  pp.  449,  457. 

nodulosa=^Tectaria  nodiUosa, 

puncUUa^  Gmel.,  apud  Lodder,  is  not  Australian. 

undtUata,  Gray=Z.  Mauritiana. 

Lophyrus  \j=l8chnorad8ia\  atistraliSf  Rve. 

Lorica  volvox  is  quoted  by  Miss  Lodder,  perhaps  on  the  faith  of 

earlier  but  false  identifications. 

Lundla  \=Turbo^  undulata  (us). 

Mangilia  gracilina,  T.  Wds., MS. = if.  Adcocki. 

„        pseuJocarinata,  Rve.,  is  not  confirmed. 


Firndfon  Id.  (E.  M. 


s>,......j..    J    \y.i.     -,V   .„«_;.  ^ 

.,        piinfOil'i  l'4    .i'  'i  ;.  I>i>iJ'J'-r.--,\".   trt'tajuitraiiti*. 
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Planifora  [=iPl<ixiphora]  peiliolata,  T.  Wds. 

Pallia  Petterdi  is  not  Tasmanian. 

Pomatiopsis  bcuigerensis,  R.  M.  Johnston  )      ry     -  j,  r 

,      ,       '  >  =^Coxtella  confusa, 

„  8tri<Uula,  Cox.  j 

Purpura  albostUura  [T.  Wds.],  hodder :=Cominella  alholirata. 

„        madreporarium,  Sow.,  is  not  Tasmanian. 
Ricinula  sj^p.=Sistrum  spp. 

,,        undataj  Lodder,  non  Chem.=«S^.  retictUatum. 
Risella  picta  [Phil.].  Paetel=7?.  mdanostoma, 
Rissoia  elegans,  Angas=R.  cheiloatoma. 

,,       Hiaseyana  [T.  Wds.],  Lodder  :  tip  of  a  Trochoid  shell. 

„       plieataj  Hutton=7?.  cheiloatoma. 

„       punctatoatriata,  T.  Wd&.=Letucotina  casta. 

„       torciUaria,  [T.  Wds.]  Tate  :  is  not  Tasmanian. 
Riaaoina  Angaaiy  'Pe&se=R.  Jlexuoaa, 

„        approxima,  'PetteTd=Riaaoia  approxima, 

„        concatenaXaf  T.  Wds. :  species  undefinable. 

„        lirata,  Angas=i?.  nivea. 

„        atriata,  Q.  <&G.,  non  Gray,  apud  Lodder,  is  not  Australian. 

„        toxopUura,  Tate=JK.  nivea. 

„        \==Riaaoia^  aupraactdptay  T.  Wds. 

Rotdla  infraplanata  [Sow.],  Paetel,  is  not  Australian. 
Scalaria  cancdlaiaf  Tryon,  attributed  to  T.-Wds.,  is  undescribed. 
„        varicoaa,  Lk  ,  is  wrongly  attributed  {teate  W.  F.  Petterd). 
Schizochiton  nympha,  Rochebrun,  is  unrecognisable. 
Scutellaatra  Chapmanif  T.  Wds.^=  Patella  atellce/ormia. 

Senectua  circulariaf  Rve.=  7wr6o  Gruneri. 

„        JUoaua,  Kiener,  is  not  known. 
Setia  \=Aaaiminea^  Brazieri,  T.  Wds. 

„    Jlamiaf  Bedd.  :=Riaaota  Beddomei. 

„     SienruB,  T.  Wds.= A  aaiminea  Taamanica. 
Sigaretita  auatralia  [Hanley],  Paetel=/S.  zonalia. 
Solarium  in/undibulum  has  been  imported  from  Bird  Island,  N. 

Australia. 
iSty lifer  Taamanicua,  T.  Wd8.= Petterdella  Taamanica. 
Symola  variana,  Tate  &  May=<Sf.  auprasctUpta,  {teate  J.  H.  GatlifiP). 


i&O  CKN8CS  OF  TBB  HABINB    HOLLUSCA   OF  TASUAKIA, 

Ter^tra JiclilU,  Lodder,  non  HindR^T".  bir-olor. 
„       [=Daf,hndla\  Hnrrumni,  Lodder. 
„        Jiiktuii,  Lodder       )  _„      jj-, 
„       Ki«n«ri,  Deshnyes  ^ 
„       nitida  (pars),  Rve.:=7'.  plicalella,  Dexhayes,  is  wrongly 

assigned. 
„       apectabilM,  TryoD^T.  addita. 
TUalotia  [=(7o«{AartrfiM]  Baudini,  Paetel. 

„  dolorosa,  T.  'WdH.  —  IUConu*  Adelaidir. 
Trachyrndeia,  inornata=^C'alloehiten  inoniitfui. 
Triton  &pp.=^La>Hpuna  spp. 

„       nodi/erus,  apud  Litdder^t.  australM. 
Tritotiidea  Pillerdi,  Angus,  is  frutn  Bird  Island,  N.E.  AuHtr&li& 

(ie<(e  W.  F.  Petterd). 
Troehila  cai.yplr'rf»rmi»=Calyptr(fa  iomenloM. 
Ttoehoeochlfa  chloropoda,  T&te^T.  melanoloma. 
„  compta,  T.  Wds, :  nomen  nudum. 

Troehtu  [=Attralitim]  aureua{um). 

„       anstralis,  T.  Wds.—ZJiVoma  Adelaido!. 
„       Peroni,  Fhi\,^  Phananotrochus  eximiui. 
„       porcalus,  A.  Ad.=  TVocAococAfea  congirtcta,  var. 
„         I'reis^i,  Mon]io^Cniilliariilus  pulchenimm. 
Trophon  Marif,  T.  WiIk,  ;  noincii  nudum, 
Truncatella   Ceij/onicn,  PfeifliT^ i".  to-f«       1  not  actually  km 

micra,  T,   W,ls.^7'.  Cey^tmica  )       in  Tasmania. 
7'ugalia  anslrali^,  T.  Wds.       j 

„        intertiitdia,  Itvc,  '-  ^7',  parmop/toiJea. 

„         7'cwn<aH(><7,  T.  Wds.  | 
Turin)  cucu/lala,  T.  Wdi.,  is  pi'oljubly  exotic. 
„      Jl/osHs  [Kiener],  Piietel,  is  nut  known. 
TvrriUlla  coHslricta,  Hvf.  =  7'.  clathrata. 
„         ineisa,  live.,  is  not  known. 
iaeiaa,  T.  Wds.=3'.  ^V"^ 
„        Sophict,  Brazier,  is  not  known, 
„         ttibuquamoxa,  Uuiik.,  is  not  Ti 
„        Ta»manica,  Hve.^7'.  lamellona  (?). 


lonacea. 
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Umbonium  Tasmanicum,  T.  Wds.,  1880,  is  not  Tasmanian. 
VermettM  defUtferu8=  Thylacodeh  sulccUtu. 
Zizyphinu8  granulcUus,  T.  WdB.=Callio8toma  Meyeri. 

Class  Lambllibrancuiata. 

Amphichcena  [=Gari\  modesta  :  not  confirmed. 

Anaitis  [=Chione]  lameUosa,  Rom. 

Anatina  maritina,  apud  Paetel,  is  not  known. 

„        anseri/era,  apud  Reeve  <fe  Gunn,  is  an  error  of  locality. 
Area  pistachia,  Lk.  :  type  attributed  to  King  Id. ;    species  un- 
recognised. 
„     gemitortaf  Lk. :  type  attributed  to  King  Id. ;   doubtless  a 
mistake. 
Arcopcigia  [=  Paeudoarcopagid]  dectatscUa. 

Avicula  hyalina,  Dunker  i       dj     •  v 

^  '  {  =Ptertapapth 

„       scalptay  Rve.         ) 
Azara  triquetra  [Hauley],  Paetel=iinap6/Za  cuneata. 
Barhatia  Domingensia  is  the  Atlantic  type  of  B,  squamosa. 
Callista  Candida^  Desh.,  is  wrongly  attributed  to  Australia. 

„       dtrinay  Lamk.,  is  wrongly  attributed  to  Tasmania. 

„       muUistriata  belongs  to  New  Zealand. 
Cardita  Freissiy  Menke,  is  wrongly  attributed  by  Paetel. 
Cardium  papyraceum  is  not  actually  known.  « 

Chama  fragum^  Rve.=C.  spinosa, 
Ghione  aphrodina,  Lk.=C  scalarina. 

„       Stutchhuryiy  Gray,  is  wrongly  attributed  to  Tasmania. 
Circumphalus  lamellatus^  ljk.=Chione  lamellatus* 
Corhula  er!,throdon,Lk.      \  ^^^  ^^^^^  .^  Tasmania. 

„       zelandica,  Q.  <b  G.  j 

Crenatula  modiolaris,  Lk. :  type  from  Maria  Id.,  but  doubtless  a 

mistake. 

Dosinia  coerulea,  Rve.,  is  not  Tasmanian. 

"ificiso  R(Ve         "i 

'.        '        J-  =2).  scabriuscula,  not  Tasmanian. 
Japomca^  Rve.  ) 

ponderosa  [Gray],  apud  Kenyon,  is  not  Australian. 

scahriuscula  is  not  Tasmanian. 


n 


45*2  CKSSBS   OF  TBK  MAUKK   MOLLDBCA    OF  TASMANIA, 

Oari  Alkinsoai,  firasier:  nomen  nudum, 

Tatmaniea,  T.  Wda.  (  " 

1liatulaJlorida,Qo\s\A=^^o\enoieUina  Jonacioi'dtg;  not  recognised, 

,,         [^=  Sangvinoltiria]  vitrea,  Deshayes. 
Kitpknt  arenariut,  XAnni :  Van  Diemati'a  Lftnd,  not  T&smania. 
Limopsii  Batti,  E.  A.  Smith,  is  not  recognised. 
Loripet  assimilU  :  1  TaHioanian. 

„       [^Cryptodan]  globosum. 
Lueina  Siearieata,  T.  Wds  =i.  {DivariceUa)  Oumingi. 

„       ovum,  \\ye.=^Cnfptodon  ijlohotum. 

Lutraria  di*»iiniU»  )       r      i       i 

,.      y=^L.  rhynchana. 
„        otilonya,  Inon  Uraelin  J 

Mactra  auttralit,  l,k.=^if.  polifn. 

Meleagrina  albino,  Lk. :  type  attribut«d  to  CanaJ   D'Entreciks- 

teaux;  considered  ad  error. 
.\foi/ioln  albicottata,  var.  poUta  \         n    ■  , 

et  var.  nebulota,  T.  Wds.    | 
Myoehama  Woodti,  Petlerd     |  _  . ,  yi 

Woodei'm  Paet«l  \~'   '     "*'""""■"■ 
Mi/odora  elegantula  [Angafl],  Lodder=1  Thraeioptit  anguitata- 
Mi/sia  y,\i]>.^=Diplo<lonlii  spp. 

„       spkericutn  [Denli.J,  Lodder^iJ.  glohularU. 
Mi/tilieai;lia  cassicosto,  Loddor,  non  Lk.~Cardita  aricuUna. 
Mylil,,^  rr.nms,  T.  Wda.^J/.  „ter. 

„       n/iilU,  Loddor,  non  Linii.^ M.  pliriiuJatiis. 

„       obesiis,  Dkr.,  is  wrongly  attributed  by  Paetel. 
yiiciilii  Grayi,  T.  Wils.,  non  D'Oib.  =  -y.  obliqun. 
Oitrea  ciicitlla/n,  Angas,  non  Boni  =  0.  glomerafa. 

„       ediilif,  T.  Wds.,  non  Linn.  =  0.  Atiffaii. 

„       morilax,  T.  Wd.s.,  non  (.[ould=0.  y/omern/a. 

„       niliipimu  T.  Wds.,  non  Jeff.^O.  --^H^nsi. 
Pnphia  Iriqiieira  [Haiiley],  Paetel=.ilnn/)f//n  euneain. 

,,       Xovrt-Zrliiiidia  is  not  known  in  Australia. 
Pecirn  fiimatvf,  T.  Wds.,  non  Lk.=/'.  meridionntis. 
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Eadula  limat  T.  Wd8.=Ztiita  multicostata, 

Bupellaria  hrevi8=  Venerupis  hrevis,  is  not  Australian. 

Saxieava  auatrcUis,  Lk.=<S.  arctica, 

Semde  decora^  A.  Ad.:  ¥rrongly  assigned;  doubtfully  Australian. 

„      Warburtani,  T.  Wds.,  is  probably  exotic. 
Spisula  similis,  Gray,  belongs  to  N.  Australia. 
Tellimya  anomalay  Lodder,  apud  Angaaz=z  My  sella  mxomala. 
Teredo  navalis  [Linn.],  T.  Wds. :  sp.  and  gen.  indeterminate. 
Timoclea  [==Chione]  austrcUis, 
Trigania  ticiUicoeiata^  non  McCoy  =7*.  margaritacea  (jnv.). 

„        dubict,  Sow. :    wrongly  assigned   to  Tasmania  (G.  B. 
Sowerby  in  litt.). 
Venerupis  (Uienuata^  Reeve,  Hon.,  f.  7  :  attributed  to  Tasmania 
by  Paetel;  not  known. 
„         breviSf  Q.  <fe  G. :  wrongly  assigned  to  Australia. 
Ventricola  gallintUa=Chione  gallinula. 

Class  Palliobbanchjata. 
MuKlfeldtia 


ii 


= Kraii8sina\  A  tkinsoni. 
=Megerlina\  Lamarckiana. 
Terebratella  [=TerebrattUina]  cancellata  :  not  yet  known. 
[Magtuella]  Gumingi. 

rubicunda :  not  Tasmanian,  introduced  with  oystera 
(teste  W.  F.  Petterd). 

V. — Cbitical  Rrmabks  on  bomb  Spegiss  and  Diagnoses  of 

TWO  NEW  Species. 

MuRRX  LAMINATUS,  Petterd  (Trophon). 

Spire-whorls  four,  medially  angulated,  the  anterior  half  with  a 
keel  on  the  periphery  and  another  half-way  to  the  front  suture, 
crossed  by  close-set  imbricating  lamellae  whieh  are  raised  into 
scales  as  they  cross  the  keels.  Pullus  of  one  and  one-half  whorls,, 
smooth,  glossy;  anterior  part  of  last  turn  somewhat  planulate,. 
then  rounded  and  becoming  angulated  on  the  posterior  ridge,, 
ending  flatly  atop — the  whole  plug-like. 
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CEN9DB  OP  Tin:  M*l 


[    UOLLDSCA   OP  TASMANIA, 


1 


Tlie  whole  tuufunnation  of  thia  evidently  very  young  shell 
compared    with    an    etjunl'sizod    M.    umbilicatua   suggests    near 
Hpecilic  affiDity. 

Dimensions  of  type  :  length  5  (vix),  breailth  275  n 
other  examples  in  other  collections  agrw  perfectly  with  the  ty] 

JosKPHA  Ta&masica,  Ten.-Woods. 

The  Cranafereoce  of  this  species  to  /"Aoa  by  Dr,  Verco  has  ni 

our  approvftl.     J.  Ttmmanica  has  the  charftct«ristic  aperture 

Comindla  and  the  plications  on  its  columella  arp  totally  distinot 

from  the  twisted  and  ridged  basal  part  of  the  columella  ia  i'hoi. 

Pnos  TKNUicosTArus,  Ten, -Woods  {Comin^lla). 
This  is  the  living  analo^e  of  a  distinctive  group  of  species  in 
the  genua  Phot,  occurring  in  the  Older  Tertiary  (chiefly  Miocene) 
of  Australia.  The  group  is  characterised  by  its  arched  columella, 
twisted  and  ridged  at  its  front,  and  by  its  stout  subcylindrical 
pultus  of  three  or  four  whorls;  the  simpler  on  i  am  en  Cation,  feeble 
oolumellar  twist,  and  the  form  of  the  protocouch  remove  these 
species  from  the  more  typical  ones,  «.g.,  P.  Mntieotv.t.  Among 
the  fossil  species,  P.  tenjiicoHatiu  comes  very  near  P.  eontindl- 
ouI-'k:  and  anioiif;  the  trivial  diffcroncpM,  the  most  apparent  is  the 
slisibtly  shouldiTPil  ivb.irls  of  the  fossil. 


.Met 

iid    tw 


,   Le 


NDI,  Ten.-Woods. 


;  type  and  two  examples:  referred  to  the  same  species 
identified  by  the  Rev.  Ten.-Wotnls,  were  given  to  one  of  us  by 
Mr  Ijegrand.  The  first  has  a  length  of  4  mm.,  three  .spire  whorls 
and  a  cyhndroid  pullus  of  twi>  Nniooth  red-coloured  turns;  there 
arc  four  plaits  on  the  columella,  the  anterior  one  of  which  is 
somewhat  immature.  South  Australian  examples  have  been 
traced  up  to  a  length  of  5  luiii.,  with  four  spire-whorls  and  four 
well-deiined  plaits.  The  so-called  cotypes  are  those  referred  to 
by  Ten.-Woods  as  larger  examples  of  M.  Leyram/i,  but  they  are  too 
large  and  stumpy  to  lie  attached  thereto,  and  they  repi-esent  the 
juvenile  state  of  Jf.  Sclivinhnrt/ki,  most  accurately  represented  by 
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Marginella  J0HN8TONI,  Petterd. 

This  is  a  micromorph  of  M.  muscaria,  and  exhibits  a  tumidity 
on  the  body- whorl  near  the  outer  lip  as  in  that  species;  though 
on  account  of  smmller  size  of  the  shell  it  is  not  so  conspicuous. 
Because  Messrs.  Pritchard  &  Gatliff  considered  this  feature  to  be 
absent,  they  have  maintained  M,  Johnsioni  to  be  of  specific  rank. 
Examples  of  intermediate  size  occur  on  the  south  coast  of  Yorke 
Peninsula,  S.  Australia. 

MiTHOMORPHA  ALBA,  Potterd  {Columbella). 

Shell  dull  white  beneath  a  thin  pale  straw-coloured  epidermis, 
mitrseform,  acuminate  at  both  extremities.  Embryo  of  two  and 
one-half  smooth  convex  whorls,  of  large  increase;  the  tip  is  of  a 
brown  colour.  Spire-whorls  three  and  one-half,  ornamented  by 
revolving  subacute  ridges,  approximately  equal-sized  and  equi- 
distant, at  first  five  in  number,  increasing  to  eight  on  the 
penultimate.  Body-whorl  about  three-fourths  the  total  length, 
ornamented  all  over  with  revolving  ridges,  which  are  more 
rounded  than  those  of  the  earlier  whorls.  Aperture  narrow; 
columella  very  slightly  arched,  with  two  oblique  plications 
(developed  at  the  adult  stage  only);  outer  lip  with  a  wide  and 
shallow  sutural  sinus,  smooth  within  but  its  chargin  minutely 
crenulated  by  the  spiral  lirse.     Length  6,  breadth  2. 25  mm. 

The  form  is  that  of  a  Conomitra,  but  having  a  sutural  sinus 
and  the  columellar  plaits  not  continued  into  the  interior ;  it 
simulates  Mitrella,  differing  by  the  presence  of  folds  on  the 
columella. 

In  general  terms  the  description  of  M.  lirata,  Adams  (the  type), 
applies  to  the  Tasmanian  shell,  but  as  neither  figure,  dimensions, 
nor  details  of  ornament  are  given,  it  would  be  unsafe  to  attach 
the  two;  though  in  M.  lirata  the  spire  and  aperture  are  stated 
to  be  of  equal  length.  The  original  diagnosis  is  rather  contra- 
dictory in  respect  to  the  characters  of  the  columella,  thus  "recta, 
leviter  trans versim  lirata;"  and  **like  the  Cancilla-ioTTSk  oi  Mitra, 
but  without  any  trace  of  plaits  on  the  columella,"  and  again 


LA^M^UM^k 
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as   sufficient   to   separate    C  paucirugit  as   insisted   upon    by 
Pritchard  k  Gatliff  (Proc.  Roy.  Soc.  Vict.,  xii.,  189,  1899). 

EuuMA  APHBLBS,  Ten.-Woods. 

This  species  is  indistinguishable  from  E.  augur^  except  ''base 
marked  with  three  or  four  equidistant  spiral  lines." 

EULIMA   TeNISONI. 

The  type  of  E.  micans  in  the  Hobart  Museum  represents  a 
species  distinct  from  the  shell  figured  by  Tryon  and  attributed 
by  him  to  Woods'  species.  It  has  a  shorter  spire  ending  more 
stoutly,  the  base  flatter  though  not  angulated,  aperture  relatively 
larger  and  slightly  more  obliquely  produced;  it  has  resemblance 
to  E.  fulvescenst  A,  Adams. 

Batillaria  Dibmenbnsis,  Quoy  &  Gaimard  (Cerithium). 

A  common  littoral  shell  in  Southern  Australia,  commonly 
recognised  as  Turritella  cerithium^  Q.  &  G.,  accurately  agrees 
with  the  type  specimen  in  the  Paris  Museum,  though  not  recog- 
nisable from  the  authors'  figure.  Cerithium  Diemenense  of  the 
same  authors  is  well  figured  and  agrees  with  the  young  shell  of 
the  forenamed  species.  Because  Diemenense  is  the  earlier  name, 
and  because  more  faithfully  pictorally  represented,  it  is  here  pre- 
ferentially employed. 

Triforis  fasciata,  Ten.-Woods. 

This  species  has  been  referred  to  T.  scitula,  A.  Adams,  imper- 
fectly known;  but  as  that  species  is  stated  to  have  only  one  series 
of  well-developed  granules,  whilst  T,  fasciata  has  three  to  five, 
the  attachment  is  not  justified. 

LiTTORiNA  Hisseyana,  Tcn.-Woods. 

Many  examples  of  this  shell  have  been  received  from  Mr. 
Legrand,  named  as  above  in  the  author's  own  handwriting;  they 
are  the  fry  of  Leiopgrga,  or  at  any  rate  belong  to  Trochiclce,  aa 
indicated  by  the  pearly  lustre  and  the  thin  horny  multispiral 
operculum. 
31 
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LiTTORiSA  EuDi£,  Pett«rd,  MS. 

Found  on  seaweed  at  Kelso,  Tainar  Heads,  but  not  in   a  living 
state,  ia  referable  to  L.  erroaft,  N"evill,  and  ii  preauniably  i 
■ocidenlal  introduction. 


FoaBARi 


MiNDTi's,  Petterd  {Cro 


m). 


Shell   minute,    turbinate,   solid,   smooth,    shining,   dull   white.  \ 
Wliorls  four,  convex;  apex  bluntly  rounded.      Peristome  « 
ont«r  lip  vftricusely  much  thickened,  ectirvod;  baaal  lip  interrupted 
in  the  middle  by  a  wide  deep  notch;  columella  rounded  (broad 
but   not   flattened),  thickened  medially,   to   Himulat«   a   tooth, 
opposite  to  the  linear  umbilical  chink.       Length    II,  breadtli  ^ 
07  n 

The  unique  example  cannot  satisfactorily  be  referred  tft  J 
Crotgra,  even  though  its  sinuated  front  lip  were  accidentally d 
formed,  which  it  dues  not  appear  to  be.  Its  reference  to  Fotganu  ; 
is  doubtful. 

Al)BORBi8  ViNCBKTrAKA,  Anj;a-s. 

The  very  juvenile  state  of  this  species  offers  some  marked 
charactors,  unsuspet'twl  iti  adult  examples  already  known  up  Ui 
which  they  have  l>eeii  ti'aued. 

Shell  mther  patulous,  licmispherically  depressed,  thin,  orna- 
mented on  the  pimultimiilc  whiH'l  by  elevated  lamellie-like  rJdgeR 
liecominft  closer  and  finer  with  the  ^mwth  of  the  shell.  Pullus. 
marked  at  its  junctiini  with  the  spire  by  a  thick  varix.  consists 
of  two  and  one-half  translucent  whorls,  the  last  of  which  is 
i-oundlj'  angulated  and  3-  to  4-earinate<].  Base  defined  by  an 
angulation  commencing;  at  the  up|ier  margin  of  the  aperture, 
which  curves  round  the  umbilical  crater  to  join  the  outer  edge  of 
the  fr(mt  lip;  the  undnlical  margin  curves  round  to  join  the  end 
of  the  striii;^ht  columella.  Ajwrture  somewhat  obliquely  trape- 
zoidal; outer  lip  widely  arched;  front  lip  obli([uely  transverse  and 
straight  except  at  its  junction  with  tiie  columella,  where  it  forma 
a  nnnv.w  huIcus.      Ungtli  and  breadth,  ■>-2i,>m. 
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R188OIA  TUMIDA,  Ten. -Woods  {Diala). 

Diala  tuviida  and  Bissoia  Kershawi  are  certainly  the  same  by 
comparison  of  authentically  named  specimens.  The  species  is 
closely  related  to  M.  oHvacea  and  B.  Fravenfeldi;  the  ornament 
is  like  the  latter,  but  the  shell  is  smaller  and  not  so  stumpy  and 
the  whorls  are  flat.  Brazier  referred  Diala  tumida  to  R,  olivacea; 
but  unless  R.  olivacea  and  R.  Frauenfeldi  are  the  same,  then  R, 
tumida  is  a  distinct  species.  The  reference  by  Brazier  of  R, 
DiemenensiSf  Petterd,  to  R,  olivacea  is  confirmed. 

RissoiA  DI8SIMILIS,  Watson  (Eulima). 

The  reputed  type  of  Eulima  Tasmattica,  Ten.- Woods,  in  the 
Hobart  Museum  is  a  Rissoia,  perhaps  a  large  and  white  specimen 
of  R,  cydostoma  as  has  been  suggested ;  but  **  its  somewhat 
depressed  form,"  to  use  the  author's  phrase,  does  not  apply  to  R. 
cifclostomay  though  it  does  to  Rissoina  cylindracea,  Ten. -Woods, 
a  Port  Jackson  shell  which  one  of  us  has  recently  renamed 
Rissoia  ischna;  but  as  suggested  by  Mr.  Hedley,  the  species  is 
already  known  as  Eulima  dissimilisy  Watson,  also  a  Port  Jackson 
shell.  Eulima  eurychades  and  Mucronalia  xanthias^  Watson, 
should  be  transferred  to  Rissoia.  Eulima  Tasmanica  has  priority 
of  publication,  but  the  specific  name  has  been  virtually  pre- 
occupied in  Rissoia;  cylindracea  has  previously  been  used,  so 
that  Watson's  specific  name  of  dissimilis  should  be  adopted. 

R.  dissimilis,  R.  Verconis  and  R.  Simsoni  are  closely  related; 
R.  Verconis  is  much  smaller  than  R,  dissimilis^  is  margined  at  the 
anterior  suture,  which  is  deeply  channelled;  R.  Simsoni  is  more 
cylindroid  and  is  much  larger  than  R,  dissimilis, 

Rissoia  MarijE,  Ten.-Woods. 

This  species  has  been  somewhat  generally  but  erroneously 
attributed  to  Diala  semisfriata,  to  which  it  has  some  resemblance; 
but  is  more  elongated,  with  convex  whorls,  has  a  complete  peri- 
stome, and  the  base  is  smooth  (not  striated  as  is  usual  with  D, 
semistriata),  R.  Maria  is  not  infrequently  of  a  uniform  dark 
colour.  It  occurs  in  S.  Australia  (R.  Tate)  and  in  Victoria  (J. 
H.  Gatliff !). 


+60 


CKNaUB    c 


BE    MARINE    MOLLUaCA    OF    TASKANIA, 


I 


RiKSOFSis  spp. — We  have  referred  to  ihis  genus 
like  species  which  offer  two  well-defined  differential  characters, 
namely,  an  included  nucleus  (tlie  summit  of  the  spire  is  truncated 
and    the    nuclear    whorls   are    immeraed)   and    a    thin  exserted 
culuinellar  lip;  in  shape  they  are  inclined  to  be  cylindroid.     The    i 
reference  to  Hitgoptix  is  conjectural,  as  no  authenticated  example    i 
of  it  has  been  studied  by  us. 

LlOTIA   AMNULATA   AND    L.  COUFACTA. 

These  are  distinct  species;  the  former  has  a  sunken  spire  and 
the  interspaces  between  the  nba  are  smooth;  the  latter  has  a  flat 
spire  and  is  spirally  striated  between  the  ribs;  otherwise  bbey  are 
much  alike. 

Cantharidub  Allporti,  Ten.  Woods  {Zisgphinux). 

Living  examples  are  of  a  shining  pale  brown  colour,  sporaoly 
rose-spotted;  the  iirje  within  the  aperture  correspond  in  number 
with  the  ext*rior  revolvingridges.  In  old  specimens  the  anterior 
suture  is  margined  by  a  biiid  noTi-granulose  encircling  rib, 

CANTiiAinDrs  Baudini,  Fischer  (T"™*-/!!;*), 
The  so-called  Zizyphinvi  frngvm  oi  previous  Tasmanian  lists 
is  referred  to  the  above.  The  most  conspicuous  difference  between 
Z./rai/um,  Phi!.,  and  C.  Batulini  is  in  the  number  of  granular 
ribs:  for  the  former  foui'  (apud  Philippi),  for  the  latter  eight 
(apud  Fi-<cber),  iiicreusing  to  eleven. 

Akkra  Tasmankja,  Heddome. 
Shell  j;l<>bw«'ly  obloug,  imperforate,  thin,  hyaline.  Colour 
brown,  darker-tin  tetl  post^'^iorly,  with  a  narrow  white  band  near 
the  shoulder  and  a  wider  one  in  the  anterior- third.  Last  uhorl 
inflated,  equalling  the  total  length  of  the  shell,  rounded  at  the 
shoulder;  spire  truncated.  Hush  with  the  posterior  margin  of  the 
last  whorl,  separated  by  ii  channelled  suture,  terminated  by  a 
hyaline  bullwus  nucleus.  Aperture  contracted  above,  enlarging 
anteriorly  to  the  arched  front;  outer  lip  truncatedly  angled  pos- 
teriorly: columella  arched,  simple.      Length  19,  width  V'l  mm. 
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Description  based  on  an  authentic  specimen  in  the  collection 
of  Mr.  W.  F.  Petterd. 

MvocHAHA  Tasnaniga,  Ten.-Wooda  {Ooaldia). 

Oouldia  Tatmaniea,  as  illuntrated  by  the  accompanying  figures 
of  the  type  (Teit  flg.  IS),  is  clearly  a  ifyocAoMo,  as  already  indicated 
by  Mr.    Petterd  ;   its 
inner  aspect  shows  the 
triangular  ligamental 
pit  and  the  absence  of 
teet'i  ;    it    represents 
the  free  stage  of  the 
species,  which  is  char- 
acterised by  its  widely  Fig.  U.—Myockama  Taimaniea. 
separated  rounded  concentric  ridges.     Length  2-5,  width  3  mm. 

M.  Woodtii,  Petterd,  is  founded  on  the  same  species  after 
becoming  attached  and  ext<;nding  irregularly,  length  and  width, 
10  mm. 

Mbbbtrix  planatrlla,  Lamarck. 

Philippi  in  1845  was  the  first  to  figure  this  Lamarck ian  shell  and 
to  give  it  a  locality,  "Insula  Van  Diemenensis";  the  figure 
re|iresents  a  young  shell  of  about  20  mm.  in  the  anterior-posterior 
diameter.  Tenison- Woods  misread  Philippi's  locality  as  "  Terra 
Tan  Diemenensis,"  and  so  included  the  species  as  Tasmanian. 
E.  A.  Smith  in  the  Challenger  Report(p.  136),  makes  J/.  Diemenen- 
«is a  synonym  vith  M.planatell a.  Venus  ni/ida,  Quoy&Oaimard, 
if  the  type  locality  (Hobart)  is  correct,  is  probably  synonymic; 
otherwise  it  is  not  known  here.  The  species  attains  to  a  length 
of  fi.'i  mm. 

Vbnerupib  dhbvis,  Quoy  &  Gaiuiard. 

The  type-example  of  this  species  is  reputed  to  have  come  from 
Hobart.  Hutton  (Man.  N.  Zealand  Shells,  18S0,  p.  152)  says  of 
V.  brevU  that  it  is  probably  the  same  as  V.  paitpercula,  which 
Carpenter  records  from  Mazatlan. 

V.  hreoii  from  its  figure  recalls  V.  oheia,  the  margin  of  which 
is  not  crenulated.     Indeed,  it  would  appear  as  if  a  mistake  had 
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been  miuie;  the  ci'eDulated  margin  belongit  to  V.  Diemeneniit,  at 
indicated  by  its  mdial  ccwtation.  However,  Y.  Iirevit  is  iioi 
known  to  Tasmanian  colle'-'t-orit,  but  if  Tu-sinaniaii  it  may  be  I 
deformed  esiimple  of  ('  obena. 

MvTtLiCrtRUiA  AVicuLiNA,  Lamarck. 
The  type  came  from  King  Island  and  was  figured  by  Delessert  { 
in  1841,  and  the  study  of  that  figure  does  not  perraitof  besitatioa   I 
in  regarding  Kccavata   and   Tamnanica  a.s   the   name   as   it. 
exeavata  is  based  on  a  young  ahell,  having  rose-coloared  spoU   I 
chietly  on  the  large  poat-medial  ribs.      M.  Taamanica  is  baiHNi    [ 
also  on  a  amali-sized  specimen;  "gaping  below  "  is  iucoiTect,  am) 
the  distinction  "  ribs  smooth  instead  of  lamellar  projecting  scaler" 
is  also  incorrect;  M.  Tasmanica  is  perhaps  more  dilated  behind, 
and  if.  excavata  shows  a  tendency  of  the  larger  riba  to  become 
broader  as  compared  with  .V.  TasmaHica;  but  these  differeni^es 
are  individual  rather  than  racial. 

MoDiuLA&CA  Tasmanica,  Beddome. 

If  Miss  Lodder's  specimen,  which  is  figni'ed  on  p.  439,  is  rightly 
named  and  there  is  no  reason  for  doubt,  then  the  species  is  an 
interesting  addition  to  a  j,'enuH  known  hitherto  by  three  specie.s, 
all  of  the  .Southern  Hcniispherp.  two  of  wliich  are  cirfum polar. 
M.  Tasmonicii  is  most  alHi'd  !o  .1/.  Ii-apizhiii,  Lamarck,  fi-om 
which  it  (lifTerM  liv  the  iiisinuiitiou  of  the  antero  ventral  margin, 
by  the  attenuated  and  pruhmgod  front  margin,  and  by  the  pos- 
session of  two  teelb  on  the  hin!,'e-linc  (E.  A.  Smith  descriljes  the 
hinge  of  M.  Irape:i)ii<  "with  a  small  tubficiilar  tooth  in  each 
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there  are  one  to  three  threads  in  the  concave  interspaces.  I'he 
sculpture,  all  over,  conaiata  of  quincunx ifilly  arranged,  small, 
close-eet  pits  as  in  P.  unduhtut. 

Carditklla  elkoantula,  ap.nov.    (Text  Bg. 14.) 
Shell  rotund,   slightly  oblique,  itolid,  white ;    regularly    and 

closely  concentrically   lamellose- striata,  crossed    by    about    20 

shallow    radial   sulci 

which  undulate  the 

concentric  raiE 

threads.    Inner  m 

gin  of  valves  strongly  v 

creiiate-dentate. 
Length  and  width 

Fig    14  —CardtteUtt  eUgantiila 
Comes  nearest  to  C  tnfanfi  which  is  distinctly  costated  and 
traversed  by  transverse  depressed  ndges 
Blackroan's  Bay,  W.  F.  Petterd. 

Genus  Lbubandina,  Tate  &  May. 

Shell  equivalve,  nearly  equilateral,  oval ;  hinge-line  curved, 
furnished  in  the  right  valve  with '  a  prominent  cardinal  tooth,  in 
the  left  with  two  diverging  cardinals;  several  oblique  lateral 
teeth  in  each  valve.      Cartilage  internal  in  a  pit  under  the  beak. 

Genus  proposed  for  a  minute  bivalve  obtained  some  years  ago 
from  the  stomach  of  a  mullet  (probably  taken  in  the  Derwent)  by 
Mr.  W.  Legrand,  the  veteran  Tasmanian  cunchologjst.  There 
iippears  to  be  no  existing  genua  that  can  properly  receive  this 
form:  its  nearest  relative  seems  to  be  PerrtVtno,  Bernard,  from 
Stewart  Island.  It  is  perhaps  the  most  minute  Australian 
pelecypod  yet  described,  and  its  characters  are  descemible  with 
difficulty. 

L.  BbkNARDI  (PLlXTU.,flg*.98,  99)-. 

Shell  minute,  equivalve,  nparly  equilateral;  thin,  whit«,  ahining 
and  semitransparent,  moderately  convex;  surface  ornamented 
with  numerous  fine  radial  ridges,  most  conaptcuoua  towards  the 


ventral  margin,  crossed  by  close  thread-like  striae  or  growth-lines, 
margin  scarcely  crenulal«d.  Hinge-line  curve<l;  in  the  right 
valve  are  a  long  subcostal  cardinal  tooth  and  two  anterior  sloping 
teeth;  on  the  posterior  side  are  three  strong  oblique  lateral  teetJi. 
Left  vahe  with  two  diverging  flattened  cai-dinal  teeth,  and 
laterab  corresponding  to  thone  in  the  right  valve.  Cartilage 
internal,  in  a  pit  lienukth  the  beaKs.  Muauular  scars  very  faint; 
pallial  line  .simple.  Umbo,  ventral  diam,  1-5,  antero-posterior 
diam.  1  7  mm. 

Tyiw  to  lie  presented  to  the  Holiart  Museum;  a  oonBidemble 
nuiulirr  of  Hjieciiiiens  collected. 

EXPLANATION  OF  PLATES. 

Pkte  xiiii. 

Fig.  l.^Ocuien   •unceliala,   Ten.-Woode;     from  n   Bpecimec   in   PeRerd'a 

CoUection. 
Fig.  3. — Lampima  iiodocotlaia ,  Tate  A  Maj;  (Tom  the  t;pe. 
Fig.  3. — ilurex  lami'Vtta.  Petterd;  from  the  type, 
rig.  4.      OdoMoilomln     Tiiintaniea,   Ten. .Woods ;    from  a.  specimen  in   Ibe 

Hobart  Museum. 
Fig.  S.—Ritioa  perfxiffiii,  Tate  iS  Mftj;  from  the  type. 
Fig.  G.-Ei;ii..  bim,.ciihro.  Tale. 
Fij;.  7.—Atexiu  mtruli.malU,  Erazier, 
Fig.  ».-  Jli'n"'  2"lt'i'''l".  Tale  &  Mnj;  from  Ihe  Ijpe. 
Kig.  9.—y'-»i'iii'i_iiiiii.<iliila.  Teii.-Wooda. 
Figa.  lO-n.  —  Triji-ri'Oiici-Hii^-,  Ten.-Woocis. 
Fig.  V2.—CUn'iilif  pliilomen.i.  Ten.-Wooils;  from  the  tjpe. 
Fig.  \3.^Ap<iUo  .■inlniii'i.  Ten. -Woods;  fioiii  the  Ijpe. 
Fig.  14.  -  Thijlie^de'  ini-trurus.  Tale  A  Miij;  [toin  the  type. 
Figs.  I.)- 17.—^' "'■"■'<■»"  AtkinMiii,  Tiile  ,V  Miiy. 


Fig.  Itt.  —  Iti'iuii  <l()M'io.  Tate  4  May;  from  the  type. 

Fig.  l'i.  —  taiumh.Ua  »iecli,<ruU<,  Iteevc, 

Fig.  '20.— Cuitl/iMriM  kiiigiiola.  Tale  it  Miiv;  from  the  type. 

Figs.  21-2-2.  — (ii'fiiMf/i  Lrgnittdi,  PetlerJ. 

Fig,  23.— ■Sc/ji»in"jw  '/'h wii-m if ii,  Petterd;  from  Ihc  fype. 

Fig.  24. -—  /fcWoiHti,  Pcttord;  fiuin  iho  tyiio. 

Fig.  io--lG.- /Adorn  I.eivoMli,  Tate;  from  Talis  >i>coiiiicn. 
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Fig.  27. — Drillia  canceUata^  Beddome;    from  a  specimen  compared  with 

Beddome's  type. 
Fig.  28. — DaphneUa  minuta,  Ten.-WoodR;  from  a  specimen  in  the  Hobart 

Museom. 
Fig.  29. — Drillia  Agnewi^  Ten. -Woods;  from  the  type. 
Fig.  30. — Mitra  Franciscana^  Ten. -Woods;   from  a  specimen  dredged  in  the 

Derwent. 
Fig.  31. — Gihhula  dolorosa.  Ten.- Woods;  from  the  type. 
Fig.  32.     Clathurella  Desalesii,  Ten. -Woods. 
Fig.  33. St.-Oalliae,  Ten. -Woods;  from  a  specimen  in  collection 

of  Bev.  H.  D.  Atkinson. 

Fig.  34. granulosisiima.  Ten. -Woods. 

Fig.  35. — Mangilia  delicatula.  Ten. -Woods. 

Fig.  S6,^Donovania  fenestrataj  Tate  &  May;  from  the  type. 

Plate  XXV. 

Fig.  37. — Syrnola  Petterdi,  Tate  &  May;  from  the  type  of  Obeliscus  t<utnanicut, 

Petterd. 
Fig.  38. — EulimeUa  turrita,  Petterd;  from  the  type. 
Figs.  39-40. — Liotia  suhquadrata.  Ten. -Woods. 
Fig.  41. — Scalaria  minutula,  Tate  &  May. 
Fig.  42.— ^nctite  Petterdi,  Tate. 
Figs.  43-44. — EulimeUa  micra,  Petterd;  from  the  type. 
Fig.  45, — Odontostomia  depUxa,  Tate  k  May;  from  the  type. 
Figs.  46-48. — Cyclostrema  Harrietta,  Petterd. 
Fig.  49. — Natica  Tasmanicat  Ten.- Woods. 
Fig.  50. — Eulima  Mayi,  Tate;  from  the  type. 
Fig.  51. — Dentalium    Weldianum,  Ten. -Woods;    from  a  specimen  in  the 

Hobart  Museum. 
Fig.  52. — Cadultu  spretus,  Tate  &  May;  from  the  type. 
Fig.  53.  —  Odontostomia  varians,  Tate  A  May;  from  the  type. 
Fig.  54. — Syrnola  micra,  Pritchard  &  GatlifiF;  from  the  type  of  8,  Harrissoni^ 

Tate  k  May. 

Pigs.  55-56. — Pseudorissoina  Tasmanica,  Ten. -Woods. 

Fig.  57. — EuHnuUa  aurantica,  Angas;  from  the  type  of  E,  aurantia,  Petterd. 

Fig.  58. — Eulima  injlata,  Tate  &  May;  from  the  type. 

Fig.  59. — Liotia  densilineata,  Tate;  from  a  cotype. 

Fig.  60. — Eulima  Tenisoni,  Tyron;  from  the  type  of  Eulima  micans,  Ten.- 

Woods. 

Plate  xxvi. 

Fig  61. — Rissoa  apicilirata,  Tate  A  May;  from  the  type. 

Fig.  62.  Hulliana,  Tate. 

Pig.  63. bicolor,  Petterd. 
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dtKTrpanM.  TMc  A  Hkj;  Iroffl  tlte  ^pe. 
■f'owcinu   buUmoidtt,  Ten.-Woodft:   ban  lh«  typ  p)  in  Babul 

Miueum.  I 
-ttuma  lomidu.  Ten. -Woods. 
■l^flfpQtmEainiii  cdrtniu.  Tale  A  M«]r. 
-/tiitao  apf^orima,  Pelterd;  Irom  the  (fpe. 
—  AgneiH,  Ten. .Woods. 

Jubitaliilu.  Tal«;  rrom  t;pe  of  R.  diMiti,  PeUcri. 

demtta.  TBte  ft  Mny;  ttoai  ibc  tjpe- 

Piltirdi.  Bruier;  Iroiu  Ihe  t^pe  of  R.  fmUMla,  PetlcnL 

-ilfnrifinflia  craferimla,  Taie  ft  Ma?;  bom  tha  Ijpe. 
RU$iiptli  hnUmoidit,  Tkle  d^  Mkj;  fiom  the  ifpe. 
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NOTES    AND   EXHIBIl'S. 


Mr.  A.  A.  Hamilton  exhibited  specimens  of  some  interesting 
plants  from  new  localities  as  follows  : — 

HibberHa  serpyllifolid,  R.Br.— Cook's  River  (A.  A.  Hamilton; 
November,  1900).  Specimens  in  the  National  Herbarium  are 
from  the  Blue  Mountains  (Mr.  J.  H,  Maiden);  and  Mr.  Camfield 
has  collected  specimens  at  Loftus,  National  Park.  The  "  Hand- 
book of  the  Flora  of  N.S.  W."  records  the  species  from  the  Blue 
Mountains,  and  Southern  Coast  District. 


F.v.M.  -Cook's  River  (A.  A.  HftioUton). 
"Handbook  of  the  Flora "ia  Lane  Core 
forms  me  that  the  type  specimeng  (described 
,  Proc,  Linn.  Soc.  N.8.W.,  I8S6)were  taken 
Camfield  has  also  collected  Rpecitneas 
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Melaleuoa  Dtanei, 
Locality  gi7en  in  thi 
Uiver.  Mr.  Deane  ii 
by  Baron  von  Muellei 
from  isolated  plants. 

from  individual  plants  between  ArncliSb  and  the  National  Par}c. 
In  view  of  the  possible  extinction  of  th\e  rare  plant  I  would 
HU^eet  its  cultivation.  I  may  mention  that  the  seeds  do  not 
mature  until  the  second  or  third  season. 

Ct/peru»plati/Hi/lu','ii..Br. — Manly  (A.  A.  Hamilton).  Re.cordod 
in  Woolls'  "  Plants  Indigenous  in  the  Neighbourhood  of  Sydney;  " 
only  one  locality  is  given  elsewhere,  viz.,  Hawkesbury  River. 

Sporohiilut  diander,  Palis,— Cook's  River  (A.  A.  Hamilton; 
Dec.,  1900),  The  localities  given  for  this  grass  are  with  one 
exception  from  the  Blue  Mountains,  north  through  Queensland. 
Mr.  Fred  Turner  in  his  work  "Australian  Grasses"  gives  the 
loiiality  and  range  as  coastal  districts  of  New  South  Wales  and 
Qaeenslaiid.  Specimens  in  the  National  Herbarium  are  from  tJie 
Blue  Mountains  nnd  the  interior;  also  from  Homebush  (Coll. 
J.  H.  Maiden). 

Liudsai/a  lyichomiiioiilft,  Dryiind.  — Bulli  (M.  T.  Perrj-;  May, 
1900).  Til  the  Proceedings  of  this  Socinty  for  lXf*6  (p.  929)  will 
be  found  fi  Note  on  this  s]>ncies  by  the  Hev.  L)r.  Woolls  confirming 
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Rev.  W.  Walter  Watts  contributed  the  following 

Additional  Notes  on  the  Mosses  of  New  South   Wales. 

Having  received  a  further  report  from  Dr.  V.  F.  Brotherus 
upon  specimens  of  Mosses  sent  to  him  at  intervals,  I  beg  to 
communicate,  for  purposes  of  record,  a  few  notes  upon  the  returns. 

(i).  My  Richmond  River  collections  have  yielded  the  following 
results  : — 

1.  Seven  new  species,  including  a  genus  new  for  New  South 
Wales,  which  will  be  recorded  when  described,  and  a  new  form 
(/.  JlagellariSy  Broth.)  of  Acanthocladium  exteniiatum,  Brid. 

2.  Three  species  and  one  form  new  for  New  South  Wales,  viz. : 

Archidium  brisbanicunif  C.  Muell.  \       -n      . 

D  •     ^        T>    i.u  I       Previous  record 

Bryum  immarginatum^  Broth.  r  rk 

Physcomitrium  brisbanicum,  C.  Muell.  )  ^ 

Bryum  erythropyxis,  CM.  /.  minor, — Previous  record  un- 
known to  me. 

3.  Eight  species  and  one  variety  new  for  the  Richmond  River, 
viz.  : 

Bryum  ahruptinervium^  C.  Muell. — Previously  recorded  from 
Mosman's  Bay  by  Mr.  Whitelegge. 

Bryum  argenteum,  var.  niveum. — Previously  found  at  Tam- 
worth  by  Mr.  C.  T.  Musson;  also  in  Tasmania  by  Mr.  Weymouth. 

Bryum  crenalidens,  C.  Muell. — Previously  found  at  Cambewarra 
by  Mr.  Whitelegge. 

Bryum  erythropyxis,  C.  Muell.  —  Previously  recorded  from 
Hume  River  by  Miss  Campbell;  from  Cambewarra  by  Mr.  White- 
legge; and  from  Appin  and  National  Park  by  Mr.  Forsyth;  also 
found  at  Tam worth  last  year  by  Mr.  D.  A.  Porter. 

Bryum  pyrotliecium,   Hpe.,   CM. — Previously  recorded  from 
Cambewarra  by  Messrs.  Whitelegge  and  Thorpe;  and  from  King's 
Tableland,  National  Park  and  the  Nepean  River  by  Mr.   W. 
Forsyth. 
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Ltueobri/Uim  eandidnm,  BriJ.— Previously  found  nt  Braidwi 
by  Mr.  W.  Biiuerleti;  and  at  Lilyvale  by  Mr.  WhiWlegge.     Well   ' 
knowa  in  New  Zealand  and  Tasmania. 

AnotiiodoH  brevinervU,  Broth. — Previously  found    »t  Can 
warra  by  Mr.  Whiteleggo;  and  in  Queensland  by  Mr.  Wild. 

/'orotriehum  </racillimum  (Hampo),  Broth. — Prerioualy  found 
ftl  Oosford  by  Mr.  Whitelegge. 

Rhisogonititu  Geheebii,  C,  Muell. — Previously  collected  at  Ow- 
ford  by  Mr.  Whitelegge;  and  "  near  Sydney  "  hy  Mrs.  Eayser. 
(it)  A  collection  made  at  Erou  Plaina  and  on  the  banks  of  the 
Nepean  gave  the  following  results  :— 

1.  Two  new  apeciea. 

2.  Fifteen  species,  and  two  forms,  either  new  for  N.S.W.,  or 
new  for  the  Nepean  district. 

AeauUn  SuUivani,  CM. 

Entotlhodon  Smitlihitftlii,  Broth,,  Geb. 

BarlnimM  itrictifblia,  Tayi.— This  species,  new  for  N.8.W., 
has  also  been  collected  at  the  Warrumbunglo  Ranges  by  Mr. 
Forsyth, 

Ei.h,:.w:rHm  cnslnh,,,,,  C,   Mucll. 

/•(wiV.^«»  %"/.</"«,  H.f.W. 


(  U'ool/^i'. 


Gri 


.«(c,  CM. 
(L),  He.hv 


f.  ft.lii> 


submut  it-is. 

Fissidmu  DUtAd-iif,  U.M,:  f.  minor, 
Hypnitia  riUaliuhim. 
Siereixion  cnpi-igci/orinls  (L). 
TornJa  aUovirens,  (Sm.) 

„       cldoroirv-lia.  Broth.,  Uch. 
Leptodontium  papH/atnni  (H.f.W.). 
Orthodonliiim  Untfire,  Tnyl. 
rieurtdin-n  bntchycauhm  (C.:M  ). 
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Pleuridium  viride  (CM.) 

PorotrichwH  grtMeiUimum  (Hpe.),  Broth. 

(iii.)  Specimens  collected  at  Mosman's  Bay,  Waverley  and  Bur- 
wood,  yielded  the  following  results  : — 

1.  One  new  species  found  on  a  fruit  tree  in  the  Hon.  E. 
Vickery's  garden,  Waverley. 

2.  The  following  species  of  interest  : 

Toriula  pandurcefolia^  Hpe.,  CM. — At  Waverley  and  at 
Mosman's  Bay. 

Pleuridium  hrachycauloa  (CM.). — Burwood  and  Concord. 

Pleuridium  nervosum  (Hook.). — Burwood;  previously  recorded 
from  Parramatta  by  Mr.  Whitelegge. 

Macromiirium  Geheebii,  C  Muell. —  At  Mosman's  Bay  mixed 
with  Mcicramitrium  Wattsii,  Tortrda  pandnrasfolia,  and  liaphido- 
stegium  acictdum^  CM.  This  curious  Macromitrium  was  found 
by  Mrs.  Kayser  "near  Sydney"  in  1872.  The  present  is  the 
second  record.  But  T  understand  that,  by  an  interesting  coinci- 
dence, it  has  been  found  by  Mr.  Maiden  at  Stuartbrook. 

(iv.)  I  beg  also  to  note  that  one  of  my  specimens  from  Emu 
Plains  was  a  Pottia,  a  genus  not  yet  recorded  for  New  South 
Wales,  but  that  the  species  was  not  determinable.  I  have 
also  to  add  that  Mrjj.  King,  of  Waverley,  sent  me  a  small 
collection  of  mosses  from  the  Blue  Mountains,  and  that 
among  them  was  Brenlelia  faaco-aurea,  Broth.,  a  new  species 
recorded  lately  by  Mr.  W.  Forsyth.  I  may  also  report  the 
following  finds : 

Iledwiyia  ciliata  (Dicks.). — Tarana  (Mr.  J.  A.  Thorpe). 

Orimmia  leiocarpa,  Tayl. — Girilambone  (Mr.  Bauerlen). 

Funaria  hygrometrica^  L. — Girilambone  (Mr.  Bauerlen). 

Campylopus  clavatus,  R.Br. — Grose  Valley  (Mr.  Bauerlen). 

An  omission  has  also  to  be  supplied.  Dr.  Brotherus'  paper — 
^*  Some  New  Species  of  Australian  Mosses,"  Part  ii. — contains 
a  description  of  Macromitrium  exaertam^  Broth.,  found  by  Mr. 


W.  Biiunrleu  in  the  south  of  this  State.     The  speoiee  1 
billiorta  btwn  referred  lo  in  this  Society's  Proceedings. 

Mr.  Johnaton  oxhibitod  mounted  specimens  and  sections  iii>J 
iUUKtratioti  of  his  paper. 

Mr.  II.  Hnlms  exhibited  a  remarkable  spider  (Dieroai 
from  Hone  IJay,  together  with  its  nest  and  egg-bags. 

Thn  PmHiilant  exhibited  several  botanical  relics  of  very  great  I 
historical  int«re«t  to  Australian  botaniats,  namely,  a  specimen  of  j 
Eucalyptus  nibuala,  Sin,,  collected  twid  lalielled  hy  Robert  Browq  [ 
"Bwiimp  Mahogany,  8(iptr.  1803,  near  the  sleeping-place,  Sydney";  i 
n  sample  of  the  drying  paper'  naed  by  tbe  same  botanist  in  1803, 
with  a  number  of  notes  thereon  in  his  own  handwriting,  showing 
the  iHitieut  care  exercixed  in  drying  his  specimens;  and  a,  speci- 
men of  Embothrium  [Lamalia\  tinetorium  collected  in  Tasmania   1 
in    IKOl    by  Labi  1  lard i6re,  whose  herbarium  was  subsequently  T 
ftCtjuireid  by  Mr.  Webb,  of  Florence,  and  afterwards  presented  W»  1 
(Ji«  BoUinical  InBtilut«  of  bhe  same  city. 
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WEDNESDAY,  AUGUST  28th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in 
the  Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  August  28th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  &c,,  President,  in  the  Chair. 
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Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xii.  Part  8  (August,  1901). 
Memoirs  of  the  Geological  Survey  of  New  South  Wales,  Sydney 
— Geology,  No.  2.  The  Iron  Ore  Deposits  of  New  South  Wales. 
By  J.  B.  Jaquet,  F.G.S.  (1901).  From  the  Hon,  the  Minister  for 
Mines  and  Agriadture. 

Royal  Society  of  New  South  Wales,  Sydney  —  Abstract  of 
Proceedings,  August  7th,  1901:  Journal.  Vol.  xxxiv.  (1900). 
From  the  Society. 

Department  of  Mines  and  Water  Supply  of  Victoria — Annual 
Report  for  the  Year  1900.  From  the  Secretary  for  Mines  and 
Water  Supply, 
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Naturalist.     Vol.  xviii.    No.  4  (August,  1901).     From  the  Club, 

Royal  Society  of  Victoria,  Melbourne — Proceedings.  Vol.  xiv. 
(New  Series).    Parti  (August,  1901).     From  the  Society, 
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American  Naturalist,  Cambridge.  Vol.  xxxv.  No.  414  (June, 
1 901 ).     From  the  Editor. 

Brooklyn  Institute  of  Arts  and  Sciences — Science  Bulletin. 
Vol.  i.  No.  1  (April,  1901).     From  the  Institute, 

California  Academy  of  Sciences,  San  Francisco— Occasional 
Papers.  No.  vii.  Synopsis  of  California  Stalk-eyed  Crustacea. 
By  S.  J.  Holmes  (June,  1900) :  Proceedings.  Third  Series. 
Botany,  Vol.  i.  No.  10;  Vol.  ii.  Nos.  1-2  (1900)  :  Geology.  Vol. 
i.  Nos.  7-9  (1900):  Math,- Physics,  Vol.  i.  Nos.  5-7.  (1899-1900) : 
Zoology,  Vol.  i.  T.p.,  &c.  (1897-1899) ;  Vol.  ii.  Nos.  1-6  (1899- 
1900).     From  the  Academy, 

Field  Columbian  Museum,  Chicago — Anthropological  Series. 
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the  University, 
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Museum  during  the  Years  ending  June  30th,  1898  and  1899 
( 1 900-1 901 ).     From  the  Director, 

Washington  Academy  of  Sciences  —  Proceedings.  Vol.  iii. 
pp.  217-272  (July,  1901).     From  the  Academy, 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  AUSTRALIAN 

COLEOPTERA. 

By  Akthur  M.  Lea. 
Part  VI. 

MALACODERMID^. 

Carphurus  rhytideres,  n.sp. 

(^.  Elongate,  shining,  depressed.  Red;  head  at  base,  eight 
apical  joints  of  antennae,  a  transverse  patch  at  apex  of  pro  thorax, 
scutellum,  meso-  and  metasternum,  abdomen  (except  apical  seg- 
ment, apical  half  of  penultimate  and  apex  and  sides  of  the  other 
segments),  coxae  and  femora  (except  knees)  black;  tarsi  infuscate 
or  not;  elytra  coppery-green  or  blue.  Clothed  with  long  straggling 
blackish  hair  and  with  fine  whitish  pubescence,  more  noticeable 
on  elytra  and  abdomen  than  elsewhere. 

Head  with  fine  punctures  at  base  and  sides;  a  distinct  fovea  on 
each  side  in  front  and  a  less  distinct  one  behind  and  between 
them.  Antennae  rather  stout,  scarcely  extending  to  apex  of 
elytra,  3rd-10th  joints  feebly .  serrate  internally.  ProthorcLx 
transverse,  sides  round;  in  front  with  a  deep  transverse  polished 
groove;  median  line  very  distinct  from  near  base  to  near  apex, 
polished  and  traceable  across  frontal  groove;  each  side  with  a 
deep  oblique  groove  starting  from  the  posterior  angles  and  open- 
ing out  into  the  frontal  groove.  Scutellum  subquadrate,  sides 
and  apex  slightly  incurved.  Elytra  slightly  increasing  in  width 
to  apex,  densely  and  rugosely  punctate.  Abdomen  almost 
impunctate.  Legs  long ;  anterior  tibiae  distinctly  bisinuate 
beneath,  the  others  straight.  Length  7 J,  to  apex  of  elytra  4 J ; 
width  1§  mm. 

$.  Differs  in  having  the  head  smaller,  with  thinner  antennae, 
the  prothorax  simple  (except  for  a  feeble  longitudinal  impression), 
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B  and  with  the  black  patch  less  transverse  and  more   I 
nifex    gma^  and   on   several 
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lenB  transvei 
ruuiided. 

ff(i6.— Geraldton,   W,A.  i 
species  of  Aeacia), 

The  sculpture  of  the  prothorax  in  the  male  is  most  remarkable; 
ibe  three  deep  grooves  {leaving  out  of  coiiaideratiou  the  median 
line)  are  rather  wide  and  deep,  the  transverse  one  deeper  than 
the  others,  and  [intensified  by  its  colour)  appearing  as  if  seared! 
n  each  side  of  each  of  the  oblique  grooves 


a  red-hot  wii 

there  is  a  small  (almost  fasciculate)  tuft  of  black  hair. 
fnumle  is  a  typical  Carj/hitnu,  so  I  have  not  considered  it  I 

i«ry  to  gonerically  separate  the  species. 


The 


Car] 


:UUUS   INVBKUSTUa, 


I 


(J.  Elongate,  shining,  depresaed.  Head  and  prothoras  of  & 
rather  dark  rod,  the  former  at  base  cloudei:l  with  black  ;  anteiiute 
black,  the  three  basal  joints  red;  elytra  purplish-ljlack;  abdomen 
blank;  legs  black,  the  anterior  tibim  and  knees  and  the  four 
posterior  tibiie  at  extreme  liaae  red.  Clothed  with  long  blackish 
hair,  sparse  on  head  but  denser  there  than  elsewhere,  the  elytra 
and  iilKlomen  with  fine  anil  rather  sparse  whitish  pubescence. 

Il'^'ttl  naiTowiiI  l)i'hii[d  eyes,  tlieso  rather  large  and  prominent; 


finely  and  irrogu 
slightly  in  front  . 
elytra,  4th-10tli  j. 
Ihii-iix  longer  thu 
tro..,n.r.dy  ,l.p„ 
concealed  hut  evi( 
apex;  densely  ami 
tate,  upex  inipui 
£,<■<;«  long  and  thin,     Li'ngth  i 

eyes,  shorter  imteiiiiii',  and  t 

and  cloudeil  with  black  uii  tl 

//«(..- Nowra,  N-S.W.  (M 


:tjiti>,  a  shallow  fovea  hetwcen  and 
Anicnna;  not  extending  to  apex  of 
er  slronjily  serrate  internally.  Pro- 
ies  slightly  rouniled,  apex  rounded; 
asc:  impunctiito.  .^ciiUUuia  almost 
ilish.  Elylnt  increasing  in  width  to 
iicly  jniiK-late,  ha^te  very  finelj-  punc- 
.1  polished.  iVidomeii  impunctate. 
."i,  to  apex  of  elytra  3J;  width  limin. 
lideralily  smaller  and  less  prominent 
the  pri'tbcirax  less  depressed  at  base 
he  sides  anteriorly. 
.  G.  .Masters). 
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A  dingy  species  not  very  close  to  any  with  which  I  am 
acquainted. 

C.  CYANOPTERUS,  Bohem.     Hah. — Mount  Barker,  W.A. 

C.  LATiPENNis,  Lea.     Hah. — Swan  River,  W.A. 

Nbooarphurus  basizonis,  n.sp. 

Narrow,  shining.  Deep  glossy  black;  lower  part  of  head,  knees,, 
tarsi  and  basal  segments  of  abdomen  obscure  brown;  antennse 
pale  yellow,  the  four  apical  joints  black;  basal  two-sevenths  of 
elytra  pale  testaceous,  the  extreme  base,  suture  and  about 
scutellum  infuscate;  base  of  prothorax  testaceous;  eyes  dingy- 
green,  when  wet  a  beautiful  emerald-green.  The  entire  upper 
surface  with  long  thinly  scattered  blackish  hairs. 

Head  feebly  transverse,  almost  flat,  with  a  feeble  impressed 
line  on  forehead ;  finely  punctate ;  antennse  as  in  N.  chlorops^ 
ProHwrax  impunctate,  longer  than  wide,  basal  third  depressed 
and  suddenly  and  greatly  narrowed,  slightly  increasing  in  width 
from  basal  third  to  extreme  base.  Scutellum  very  small.  Elytra 
widely  emarginate  at  base,  sides  slightly  increasing  in  width  to 
apex,  about  once  and  one-half  the  length  of  prothorax,  impunc- 
tate. Ahdomen  impunctate,  widest  in  middle.  Legs  long  and 
thin ;  posterior  tibiae  feebly  curved.  Length  2 J,  to  apex  of  elytra 
li;  width  f  mm. 

^o5._Nowra,  N.S.W.  (Mr.  G.  Masters). 

The  specimen  described  (judging  by  its  smooth  head)  appears 
to  be  a  female,  but  I  have  described  it  as  it  represents  a  very 
distinct  species.  Mr.  Masters  obtained  two  specimens,  one  of 
which  he  kindly  presented  to  me. 

Balanopuorus  megalops,  n.sp.     ' 

$,  Elongate,  shining,  depressed.  Black,  the  elytra  with  a 
bluish  or  purplish  gloss;  two  basal  joints  of  funicle  and  under 
surface  of  3rd,  mouth-parts  and  extreme  base  of  head,  prothorax, 
basal  fifth  of  elytra,  mesosternum,  abdomen  (except  two  apical 
segments),  four  anterior  coxse,  basal  half  of  anterior  femora  and 
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«4xtreine  base  of  anterior  tibi^  clear  reddifih-tcBtaceoiiB.  Sp^sely 
clothed  with  long  blackish  hair,  the  elytra  and  lega  in  nddition 
with  fine  greyish  pubeRcence. 

llrad  coasiderably  wider  than  prothorax  and  almost  the  width 
of  apex  of  elytra;  eyes  very  large  and  prominent,  occupying  more 
than  half  the  total  width;  behind  eyea  very  finely  trauaveraely 
coiTugated.  Antennic  extending  to  apex  of  elytra;  3rd-10th  ' 
joints  pectinate,  ramus  of  3rd  short,  of  4th  as  long  as  the  joint 
itself,  of  each  of  5th-10th  twic«as  long  as  the  joint,  these  slightly 
curved,  ]  1  th  joint  very  distinctly  curved,  ite  apex  slightly 
thickened  and  acuminate.  Prothorax  almost  twice  as  wide  as 
long,  gently  convex,  sides  very  gently  rounded.  Elytra  at  base 
about  once  and  one-half  the  width  of  prothorax,  at  apes  fully 
twice  OS  wide;  apex  conjointly  rounded;  moderately  distinctly 
punctate.  Basal  joint  of  tarti  as  long  or  almost  as  long  as  the 
rest  combined;  comb  of  anterior  indistinct.  Length  to  apex  of 
elytra  3 J,  of  abdomen  4i^;  width  li^mm. 

ffaA.— Otford,  N.S.W.  (type  in  Coll.  Mr.  George  Masters). 

A  small  and  *'erj-  pretty  species  iiboiit  the  sizjj  of  B.  hi}>Iagiatua 
or  janthinipennU,  but  very  different  from  either;  in  its  large 
eyes  it  vesenibleK  /(.  Maclmijl 


CLEHIDvT-:. 


\.v.y 


LiyUKl 


t  I  cam 


the  synonymy  of  this  species.  But  as  it  is  an  abundant  one 
about  the  Swan  Bivcr,  and  has  numerous  varieties,  some  notes 
niiiy  l>c  of  use.  The  sjiecies  may  be  beaten  abundantly  from  the 
blossoms  of  Ilakmi,  Eiicnfi/pliis,  i)>i//itiilrii,  Ac,  in  early  spring; 
one  (if  my  Kpeeimens  was  reared  from  the  coccid  Hrachyseelis 
strombylom. 

The  form  described  by  the  Rev.  II.  S.  Oorham  had  a  black 
head,  i-eddish  prothorax  (the  disc  iiifuscate),  black  elytra  with  a 
narrow  basal  stripe,  a  motlerately  wide  and  slightly  oblique 
median  fascia,  ami  a  small  apical  spot  on  each  side,  red  alxlomen 
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I  have  had  under  examination  the  following  colour-varieties: — 

Var,  A. — Median  fascia  almost  white,  apical  spots  wanting. 

Var.  B. — Prothorax  immaculate;  median  fascia  almost  white^ 
apical  spots  absent,  legs  (except  anterior  tibiae)  black. 

Var.  C. — Prothorax  immaculate. 

Var,  D. — Prothorax  immaculate,  apical  spots  wanting. 

Var.  E. — Prothorax  immaculate,  apical  spots  wanting;  lega 
black,  except  anterior  tibiae  and  inner  portion  of  anterior  femora. 

Var,  F,  — Elytra  (except  for  the  basal  marking)  entirely  dark. 

Var,  O, — Prothorax  immaculate,  elytra  (except  for  the  basal 
markings)  entirely  dark. 

Var,  H. — The  same,  except  that  the  elytra  have  a  decided 
coppery-green  gloss. 

Lkmidia  labiata,  Qorham. 

Of  fourteen  specimens  of  this  species  under  examination 
scarcely  two  are  alike  in  all  details;  the  variety  noted  by  the 
Rev.  H.  S.  Grorham  is  perhaps  less  variable  than  the  more  typical 
forms.  Of  these  one  specimen  has  the  pale  elytral  vittse  very 
close  to  the  suture,  wide  and  continuous  from  base  to  apex,  but 
with  a  slight  interruption  at  about  the  middle;  one  specimen 
with  a  black  prothorax,  and  another  with  a  discal  blotch  only, 
have  each  a  very  distinct  and  almost  white  transverse  fascia  just 
beyond  the  middle  and  almost  touching  the  sides. 

Lemidia  suBiEN£A,  Gorham. 
A  specimen  from  Mount  Kosciusko  has  all  the  legs  infuscate. 

CUPESID^. 

CuPBS  VARiANS,  n.sp.     (See  Supplementary  Note  on  p.  513.) 

Flat,  narrow,  opaque.  Of  a  rather  dingy  brown;  elytra  paler^ 
in  places  feebly  mottled ;  abdomen  and  legs  coucolorous  with 
elytra.  Head  and  prothorax  densely  and  uniformly  clothed 
with    round     muddy-grey    scales,    almost    entirely    concealing 

V 


'   AUSTItALUS   COLEOPTEBA, 


the  dsrm:  thrt^  biual  joinM  of  aiitennie  aimiUrly  clothed; 
oihew  with  short  nttoae  pubeac«uc«  of  k  rather  dingy  brown; 
«cutelluiii  with  black  stales;  elj'tra  with  round  stramineous  (in 
ploceH  brown)  scales  ooveriug  the  interstices,  and  [>liMed  round 
the  tavern  in  such  a  f&shioD  a»  to  cause  them  lo  appear  to  ba 
granulate.  Under  surface  uniformly  clothe'1  with  round  muddy- 
grey  scales;  tarsi,  intermediate  tibiw  and  posterior  legs  with  soft  i 
pubescence  of  a  golden  tinge,  the  legs  elsewhere  squamose. 

Head  {excluding  mandibles)  transverse ;  base  widely  and 
-ahallowly  emarginativ  a  median  impression  continued  from  base 
lo  between  anlennje,  an  impresaiQn  on  each  side  close  to  and 
continued  around  eyes.  Mandibles  stout,  strong  and  irregularly 
punctate.  Eyes  large,  round,  prominent,  minutely  faceted. 
Antenns  terminating  before  middle  of  elytra,  1st  joint  large, 
apex  oblique,  2nd  small,  3rd-llth  cylindrical,  3rd  feebly  con* 
stricted  in  middle,  slightly  longer  than  1st  or  4th,  fully  twice  the 
length  of  2nd,  and  equal  to  llth,  4th-I0Ui  almost  equal  iu  length. 
Pmthorax  transverse,  disc  strongly  excavat«d  on  each  side,  middle 
longitudinal  rai-ted  and  keel-like,  and  with  a  distinct  median  line; 
lateral  margins  somewhat  raised,  near  apes  projecting  as  an 
obtuse  tooth  ;  npex  narrower  than  head,  the  Ijase  wider  and 
hisinuato,  from  soiiii'  directions  appearing  to  be  rounded. 
-i'dfC'/ii"!  convex,  suhiiMon^'.  A7y,vi  .-fclmost  four  times  the 
len.;;t.h  of  Iii'juI  and  protiionix  conibitieil,  at  base  about  once  and 
■■iiie-hiilf  tlic  wiiltli  of  priiihorax,  near  ajiex  fully  twice  as  wide; 
suture,  3nl,  .".th  (except  at  base)  and  7th  (especially  at  the 
shoulders)  interstices  raised  and  thickened,  the  interspaces  with 
<louble  rows  of  larij;e  si|uai-e  excavations  or  fuveie,  sides  oblique 
and  with  itiR^c  uuifijrui  rows.  Junction  of  pi-oslermim  with 
pronotuni  marked  byade^p  ;;roovo;  alxlomen  long,  the  four  basal 
segments  feebly  but  distinctly  transversely  ridged.  Legs  thin; 
anterior  tibiie  stroii.^ly,  tlie  inlerniediatc  feebly,  curved;  posterior 
straight.     Length  VA\,  widih  4,^  mm, 

y/(i6.— Sydney  (types  in  Macleay  .Museiirii). 

Sot  being  at  liberty  to  dcnuile  aiiv  of  the  (4)  specimens  before 
riberl  ilie 
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partially  abraded  female  specimen,  the  others  appearing  to  be  all 
males.  The  impressions  on  the  head  cause  four  raised  space's  to 
appear  on  the  disc,  and  a  lobe  behind  each  eye;  of  the  discal 
spaces  the  two  front  ones  are  about  half  the  size  of  the  two  hind 
ones,  and  all  four  are  raised  at  their  outer  anterior  edges. 

The  second  specimen,  marked  as  having  been  "  captured  on 
steps  of  Elizabeth  Bay  House,  January  19th,  1864,"  differs  in 
being  much  smaller  (8  x  2 J  mm.),  the  head  and  prothorax  densely 
clothed  with  pale  fawn-coloured  scales,  which  entirely  conceal  the 
derm  and  sculpture,  and  with  stout  darker  scales  appearing  in 
places;  the  antennae,  owing  to  the  much  denser  clothing,  appear 
to  be  stouter  and  with  shorter  joints,  the  apical  joints  are  finely 
pubescent,  the  basal  are  supplied  with  stout  scales;  the  elytra  are 
clothed  as  in  the  large  specimen,  but  rather  more  regularly;  on 
both  this  and  the  two  following  specimens  the  scales  of  the  under 
surface  are  as  in  the  large  specimens,  except  that  on  the  head 
and  prosternum  they  are  somewhat  denser  and  paler. 

The  third  specimen  is  much  smaller  and  narrower  (6x1^  mm  ), 
and  has  the  head  so  densely  clothed  that  the  sculpture  is  entirely 
hidden  ;  the  scales  moreover  have  a  slight  reddish  tinge. 

The  fourth  specimen  (6J  x  1|  mm.)  appears  (to  the  naked  eye) 
to  be  prettily  variegated  with  black  and  white,  and  the  derm  is 
considerably  darker.  The  head,  antennae  and  prothorax  are 
clothed  as  in  the  two  preceding  specimens,  except  that  the 
prevailing  colour  is  sooty,  the  flanks  of  the  head  and  prothorax 
being  of  a  very  dingy  white;  elytra  with  sooty  scales,  and  with 
large  irregular  patches  of  whitish  scales  towards  the  sides,  one 
commencing  at  the  shoulder  and  of  a  zig-zag  shape  which  termi- 
nates beyond  the  middle,  another  almost  fasciate  near  apex;  the 
apex  itself  and  part  of  the  extreme  margin  with  whitish  scales. 

CERAMBYCID^. 

Prionoplus  reticularis.  White. 

Mr.  Simson  has  shown  me  a  living  specimen  of  this  fine  New 
Zealand  longicorn  which  was  given  him  as  having  come  from  a 
window-sash  made  of  kauri  pine  at  Launceston  (Tasmania). 
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COCCrNELUD^. 

COCCINBLLA    RKLIQIOBA,  n.sp. 

Briefly  elliptic;  ahining.     Upper  surface  giabroua,  under 

pubescent.  Teataceoiia;  under  surface  aiightly  darker  than  upper! 
but  acarcely  infuacate;  scutellum  dark  red  (in  some  apecimeiu  | 
almost  blaek);  each  elytron  with  four  small  round  black  !<pot9  ' 
(besides  one  coramon  to  both  on  suture  near  apes),  one  near  ' 
middle  of  baHe,  two  slightly  before  middle  (one  of  which  ia  ratbep-  | 
close  to  suture  and  the  other  equally  close  to  the  side)  and  on«  ) 
at  about  une<third  from  apex  and  xlightly  nearer  side  than  suture. 

Head  feebly  punctate;  clypeus  rounded  in  front,  aides  feebly  I 
angular,  but  not  margining  eyes;  eyea  very  finely  faceted.  Pro- 
thorax  about  twice  aa  wide  as  the  length  down  middle,  sides  and 
base  regularly  rounded,  stdea  feebly  margined ;  moderately 
densely,  but  not  strongly  punctate.  Scutellum  transversely 
triangular.  Elytra  densely  but  not  strongly  punctat*  except  on 
the  slightly  margined  sides,  a.  row  of  infuscate  punctures  (in  &. 
scarcely  visible  depression)  commencing  between  basnt  spot  and 
side,  and  continued  along  side  (passing  through  lateral  spot)  to 
apex,  Init  Incoming  diffused  about  suture;  episterna  wide,  nowhere 
suddenly  niirrowed,  feebly  impressed  near  four  posterior  femora. 
Alxkimiiial  himflhr  almost  tyuchinj,'  1st  suture.  Length  5J, 
widtii  4^  mm. 


//nA. -IJclin  River,  \ 

Vyn.lham,  Derby,  N.W.A.  (Mr.  R.  Helms). 

A  very  distinct  spoci 
in  tbe  form  of  a  i.tos«; 

placing'  it  in  C<K<-i<„-U„ 

ies;  the  spots  on  each  elytron  are  disposed 
\y\\  several  the  sutural  spot  is  aljsent.     I 
ii'i-ect  gi^nus,  but  no  harm  can  result  from 

C,  KiNCi,  Mad.      II, 

(6.— Tamworth,  N.S.W, 

C.  nePANb.:*,  ■riiunb, 
N.W.A. 

//<.i.-New  South  Wales;  Itebn   River, 

C,   ARCUATA,    Fabr. 
Rivers,  N.y.W. 

//((^..-Tweea,    Richmond   and    Clarence 
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C.  TRAN8VER8ALIS,  Fabr.  H ab, —South  Australia,  Victoria, 
Tasmania,  New  South  Wales,  Queensland;  Rottnest  Island,  Gun 
Island,  W.A. 

Cyclonbda  Barronensis,  Blackb.     Hab. — Barron  Falls,  N.Q. 

Neda  TE8TUDINARIA,  Muls.  Hoh, — Coastal  districts  of  New 
South  Wales. 

N.  BouROEOisi,  DeKer.     Hab. — New  South  Wales. 

Albsia  frenata,  Er.     ffab, — Sydney. 

A.  STRIOULA,  Boisd.     Hab. — Richmond  and  Clarence  Rivers. 

Chilomenes  qdadripustulatds,  Muls.  Hab.- — West  Australia 
(widely  distributed). 

Leis  conpormis,  Boisd.,  var.  occidentalis.* 

Typical  specimens  (which  I  have  from  Queensland,  New  South 
Wales,  Victoria  and  Tasmania)  of  this  species  do  not  occur  in 
Western  Australia;  but  from  Mount  Barker  I  have  specimens  of 
a  very  distinctly  marked  variety  which  I  have  named  as  above. 
The  variety  differs  from  typical  specimens  in  having  the  prothorax 
black  except  for  a  narrow  border  at  the  apex  and  sides,  or  sides 
only,  sometimes  with  a  very  narrow  stripe  along  the  front  of 
the  median  line.  On  the  elytra  all  the  spots  (with  the  exception 
of  the  humeral)  are  joined  together,  the  2nd  and  3rd  transverse 
rows  (of  typical  specimens)  appearing  as  a  wide  transverse  fascia 
extending  to  both  sides  and  suture,  but  with  sinuous  internal 
margins;  on  each  shoulder  is  a  large  spot  enlarged  towards  the 
suture,  not  two  spots  as  in  specimens  from  New  South  Wales  and 
in  the  majority  from  Tasmania.  The  legs,  with  the  exception  of 
the  tarsi,  are  entirely  black. 

I  could  find  absolutely  no  differences  in  the  eggs,  larval  stages, 
and  pupae  of  typical  specimens  and  the  variety,  having  had  those 
of  both  under  observation  at  the  same  time. 

*'  A  text-figure  of  this  variety  has  been  given  in  the  Journal  of  the  Bureau 
of  Agriculture  of  Western  Australia  for  1897,  p.  1433. 
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Halvzia  Mellyi,  MuIs. 

I  have  this  apeciea  from  Toamanitt,  Mt.  Kosciasko,  and  S.W. 
Auatralia.  The  western  specimeos  differ  from  the  others  in 
being  smaller,  the  black  markings  reduced  in  size,  and  the  tbird 
fascia  broken  up  into  two  spots  on  each  elytron. 

H.  GALBULA,  Mula.     Naf). — Sydney. 

H.  Edwardhi,  Muls.     Hab. — Gosford.  Richmond  River,  N.S.W.  | 

H.  PiHCOBi,  Crotch.     JIab.  —New  South  Wales. 

CoBi.OPHOKA  Jassoni,  Crotoh.     Ilab. — Somerset,  N.Q. 

C.  oDTTATA,  Blackb.     JIab. — Cairns,  N.Q. 

C.  Mabtkrsi,  Blackb.     //o6.  ^Somerset. 

C.  VKRANOIDBS,  Blaekb.  //a6.— Sydney,  Tweed  River,  N.S.W.; 
Behn  River,  N.W'.A. 

OrCUS    PUBPURKOTINCTUS,  n.sp. 

Metallic-blue  with  a  purplish  lustre;  under  surface  (except. 
ppiplenrie),  antennie,  palpi  and  legs  yellow.  Head  with  sparse 
fine  golden  pubesceace  in  front. 

Heat!  moderately  punctate;  clypeua  distinctly  expanded  on 
eiu'li  f.idi;  ill  front  nf  ovi's.  Fmtlicirax  more  densely  punctate 
than  lieail  or  I'lytra,  its  sides  strignsf.  EpipJeura;  shallowly 
foveate.     J.ciigtli  .j  iiitii. 

JIab.  — li•^hn  Uivor,  N,W,A.  (Mr.  R.  Helms). 

The  extreme  aiiterini-  niargins  of  the  prothorax  are  testaceous, 
■.ely  I'xaiiiined  the  whole  upper  surface  appears  to 


be  blue;  the  head  i' 
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I'ith  thediJated  portions  of 
is  that  of  chatybeiia,  but  the 
;  piiiicliilatus  is  described  as 
s  with  the  abdomen.     I  have 


Ohcls  ciTiii,  n.sp. 


iTid  legs  I 
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piceous  with  a  coppery  gloss;  apex  and  sides  of  abdomen  testa- 
ceous, the  tarsi,  knees  and  trochanter  ferruginous. 

Head  densely  punctate;  clypeus  strongly  expanded  on  each 
side.  Prothorax  moderately  densely  punctate,  the  sides  not 
strigose.  Elytra  densely  and  very  distinctly  punctate;  epipleuree 
not  foveate.     Length  3  mm. 

Hah, — Tam worth,  N.S.W.  (on  orange  trees). 

Appears  to  be  allied  to  splendens,  but  very  differently  coloured. 
The  punctures  are  much  coarser  than  in  chalyheus.  On  one 
specimen  the  dark  marking  of  the  prothorax  somewhat  resembles 
a  X  with  the  stem  dilated  in  the  middle;  on  a  second  specimen 
it  is  more  like  a  mushroom;  on  both  it  appears  to  be  fuscous  with 
a  coppery-green  (or  blue)  gloss. 

Orcus  Austral ASiiE,  Boisd. 

This  is  a  most  variable  species  both  as  regards  marking  and 
size.  With  the  exception  of  (7.  tranaversalis  it  appears  also  to 
be  more  widely  distributed  than  any  other  Australian  ladybird. 
My  specimens  vary  in  length  from  4  to  7  mm.  The  ground  colour 
is  usually  a  bright  metallic-blue,  but  I  have  specimens  with  a 
decided  greenish  gloss  and  others  which  are  almost  black.  On 
typical  specimens  the  spots  vary  considerably  in  size,  and  the 
humeral  one  in  shape;  on  the  variety  numrmdar'm*  the  apical 
spots  vary  considerably  in  shape.  I  have  another  distinctly 
marked  variety  which  I  propose  to  name  — 

Var.  QUADRIN0TATD8. 

In  this  variety  the  elytral  spots  are  conjoined  so  as  to  form 
two  transverse  markings  on  each  elytron,  those  at  the  base  being 
more  or  less  dumb-bell-shaped  and  interrupted  close  to  suture; 
the  apical  spots  are  large  and  irregularly  transversely  oblong. 
All  the  specimens  I  have  seen  are  from  Western  Australia;  on 

*  Mr.  A.  Koebele  informed  the  Bev.  T.  Blackburn  that  he  found  nummu- 
laris and  Australcuiai  to  be  distinct  species,  but  in  this  he  was  certainly 
mistaken. 
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ono  of  tliem  tho  baaal  and  apical  markx  are  joined  by  a  oarnnrl 

stripe  townrds  e&ch  side. 

O.  I^rRiiTKl,  Mula.    ffab.—  Brisbane.  Q-:  Tweed  lliver,  N.S,  W,  | 
0,  qcAnKiliACDl.ATUB,  De  Ker.     JJab. — King's  Sound,  N.W.  A.J 

Sydney,  N.8.W. 

O.  niLiTxcLATUs,  Boisd.     l/ab. — New  South  Wales,  Tosmanw.  J 
0.  CIULYOKUS,  Boisd.     ffai. — Brisbane,  Sydney. 
CaiLooORUs  Bailkyi,  Blackb.     Hab. — Soiuerset,  N.Q. 

NOVIUS   TBIDENS,  D-Sp. 

IImuJ,  prothorax  and  Hcutellum  piceous-black;  st«rna  and  l«ga  i 
(Utni  exoepied)  piceou't,  auterior  tibite  paler;  elytra  (including  J 
i^iplnurte)  uanguiueoun,  the  siilns  and  suture  clouded  with  piceous;  ( 
on  tho  Kidos  not  quite  to  h»se,  on  suture  to  base  bot  rather  i 
iDdiatinctly  so;  abdomen  dull  browntsh-red.  Clothed  with  short 
yellowish- white  pub^oence,     Length  3  mm. 

tfafi.— Sydnoy.  N.8.W. 

Piffcrs  from  enrdinaii*,  V-sides  markings,  in  being  smaller, 
lesa  convex,  and  with  much  finer  punctures;  the  dark  markings 
on  lln>  elytra  are  somewhat  trident-shaped.  The  specimen 
,lrM>ril.,.,i  i^  U;.m  ill.'  .-.ill.^'liun  ..f  llie  late  Mr.  A.  Sidney  OIHff, 
iiTi.l  l"-:,i>.  a  l:il.,l  ill  th.-  baiuhvritiii.'  of  the  Hev.  T.  Blackburn 


ri,Tmi>-lil,-uk:  ^uiU'ini:.*.  i^alpi,  i;irsi,  fuur  iuiterior  and  part  of 
posiciiur  lihi:,.  I,r.i«  i.i-l,-ivil.     Clotlicd  with  short  ashen  pul)es- 

CCIIlV. 

Hividiuul  prutbonix  finely,  lOytni  iloiiscly  and  moderately  linely 
puiKtale.      AI«loiu.-i.  «ilh  si.v  M-metUs,      Lenglb  2^  mm. 

7/„?,._ywaii  Hivi-r,  W.A. 

Ill  itiis  spei-ii's  rt'd  lia-i  einirely  disappeai-ed  from  the  upper 
surface.  In  shape  it  stnmgly  resembles  A'.  Lin<li,  and  I  should 
prolmlily  have  taken  it  fur  ii  variety  of  that  species  but  that  the 
puucluiTs  are  nitlier  denser  ami  stronger,  and  the  pubescence  is 
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slightly  longer  and  with  a  more  decided  yellowish  tinge.  A 
specimen  from  G^raldton  (which  appears  to  be  immature)  probably 
belongs  to  this  species;  it  has  the  elytra  the  colour  of  dried  blood, 
with  the  margins  and  epipleurse  and  part  of  the  abdomen 
reddish- tes  taceous. 

Novius  BELLUS,  Blackb. 

This  species  is  by  no  means  constant  as  regards  its  markings. 
The  (J  (I  have  several  pairs  which  were  taken  in  cop.)  is  usually 
smaller  and  darker,  the  red  sutural  marking  is  frequently  abbrevi- 
ated, and  sometimes  divided  into  two  portions;  in  the  9  it  is 
often  shaped  like  *a  New  Guinea  fish-hook.  I  have  specimens 
from  New  South  Wales,  South  and  West  Australia.  Western 
specimens  are  usually  much  darker  than  eastern  ones  I  have 
one  specimen  in  which  each  elytron  is  supplied  with  but  three 
(rather  small)  distinct  spots  :  one  close  to  scutellum,  one  close  to 
suture  just  before  middle,  and  one  humeral. 

Novius  KOKBELEI  (OlliffMS.). 

This  species  was  never  described  by  the  late  Mr.  A.  Sidney 
Olliff,  but  as  it  is  well  known  in  the  United  States  (where  several 
coloured  figures  of  it  have  been  published)  Mr.  Olliff's  name 
(unless  indeed  the  species  should  prove  to  be  synonymous  with 
sanguincilentua)  will  probably  stand.  I  have  specimens  from  the 
Richmond  River. 

N.  CARDiNALis,  Muls.  Hah. — New  South  Wales,  Tasmania, 
West  Australia. 

N.  LiNDi,  Blackb.     Hab, — Swan  River. 

HvPOCERAS  MuLSANTi,  Chp.     Hab, — North  Queensland. 

Rhizobius  tricolor,  n.sp. 

Elongate,  subelliptic.  Head,  prothorax,  sterna,  legs  (tarsi  and 
knees  excepted)  black;  elytra  blue  (in  places  and  from  some 
directions  with  a  greenish  or  coppery  gloss);  antennie,  palpi  and 
abdomen  blood-red.  Rather  densely  clothed  with  white  pubes- 
cence which  is  waved  on  the  elytra. 
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DoHMtl;  {lunctntK,  the  li«wl  and  prothbrax  moderately  finely, 
tiifl  t-1ytra  coarwly  tixcopt  in-  the  vicinity  of  the  (slightly  raided) 
■tituiii.  MnUuWriiuiii  rather  coarsely  panctate  and  trans^-er^ely 
wriiiklful.  Abiluminal  lamella-niorecoarselypiiiKtured  than  and 
t«rmitinL«d  niii-iidnrahly  liefure  apex  of  ba«al  ae^meDl.  Length  5, 
width  ^  mm. 

Wofc.— Hohart,  Tas.  (Griffith  A  I**). 

Muoli  lartt^r  than  the  thre«  blue  8p«ci(<s  (ci/aneuK,  ctrruleuM 
Mid  miinm*)  hithorto  deiwrilied  and  the  under  aurfaw  diSerentlv 
ooloun^t.  To  thft  naked  ej-e  the  elytra  appear  to  he  devoid  of 
puhoKMtnoe  in  pntohtut,  and  thme  patches  var^  in  position  as  the 
Inaetrt  in  moved, 

KlIIXOBtUB   CALOUBLOIDSS,   n.sp. 

llaLlier  elutiKate-elHptio.  Dark  yellowiBh.-red  (almost  sangoi- 
nvout),  pruthorax  with  a  piaeuus  hlotuh  i>n  each  side  of  middle, 
nlytra  (mHrgitiH  and  «uturo  trxiieptwi)  piceoua- brown  or  chocolate^ 
red.  Clothed  with  rather  long  yellowish  puheHcence  iutersp<^i^ed 
vrltti  longer  ntrattgUng  balra  of  a  aimilar  colour;  pubescence  of 
umliT  HurfttCH  wimilarly  culuured  but  unmixed  and  shorter 

lloitd  Nonicwhat  irregularly  but  rather  feebly  punctate.  Pro- 
i\\«rn\  d<'iis<-l,v,  nuKiiTiitrly  stronsly  and  somewhat  irregularly 
|.ini.'l.M.';  >riuv..ly  ^^^U■,^  »■•"«  iil.Mis  tl„.  length  down  middle;  sides 
sli.iiif;ly  loiiiiilrrl.  Klyliii  <li-LLsi'ly,  c.HirscIy  and  irregularly  punc- 
Inli'  mill  «illi  •■iiinll  l'U^l^■l^ll■^■^  iiitcrspeiscd,  ne.ir  suture  a  few 
lui-;:>'  ■iriri  oiiusiTii;  nil  ii|i]>riiriini<-  idinost  of  striatioii,  suture  itself 
U-My  puiii-liili-.  Inli'iviiXid  ]>nifess  uf  proslernum  feebly 
di-|.irss.-,l,  its  sidrs  disli.ualy  .■..riii-.tc.  MetftMlernum  ahnost  im- 
(Hnu'tnti-  in  iiiiddli',  (uwuids  siih's  hi'cc.niiiig  rather  densely  punc- 
Int.-.  AlKl„i.i,.n  <l.-us,.ly  [.un.t.Uf.  th,'  basal  segment  irregularly 
Mil,  liirp'sl  I'urn'luri's  iuinii'iliiiti'lv  beliiinl  liiniell;^,  these  small, 
shining  nnd  nitlu'r  Mr,.„.:Iy  punc'late.      Length  S,  width  3i  (vix> 

//„/,._ Tumi uuLia  (Mr,  A.  Sin.^on,  No,  3G30).  Holwt  (Gritfitb 
A   I  ..■»). 

Tin-  |iio-ous  i.l,)tch,.,„f  llif  pn.ilL-.nix  (to  the  nnked  eye)  appear 
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elytra  (except  along  the  margins  and  suture)  are  almost  the 
colour  of  dried  blood.  The  character  of  the  markings  and  the 
shape  of  this  species  are  reminiscent  of  Ccdomela. 

Khizobius  viroatus,  n.sp. 

Oblong-ovate,  rather  strongly  convex,  shining.  Dark  red; 
mouth-parts,  antennee  and  legs  paler;  each  elytron  with  two 
longitudinal  black  stripes,  the  inner  commencing  near  base  and 
terminating  near  apex,  the  outer  midway  between  the  inner  black 
stripe  and  the  margin  and  joined  to  the  inner  stripe  at  its  apex 
but  not  at  its  base.  Clothed  with  moderately  dense  and  rather 
long  ashen  pubescence  interspersed  with  numerous  long  erect 
dark  setae;  under  surface  finely  pubescent. 

Head  and  prothorax  finely,  the  elytra  densely  and  coarsely  but 
almost  regularly  punctate,  punctures  finer  in  vicinity  of  suture 
than  elsewhei'e.  Intercoxal  process  of  prosternum  depressed, 
rather  wide,  not  at  all  triangular.  Metasternum  moderately 
strongly  punctate  and  very  feebly  transversely  wrinkled.  Abdo- 
men feebly  punctate  in  middle,  moderately  strongly  at  sides; 
lamellae  terminating  at  about  one- third  from  suture.  Length 
2^  mm. 

Hab, — Hobart. 

Resembles  dorscUis  in  shape  and  in  colour  to  a  certain  extent, 

but  differs  in  having  two  black  and  three  dark  red  stripes  on  each 

elytron,  in  the  setae  being  considerably  longer  and  the  punctures 

coarser. 

Rhizobius  alphabeticus,  n.sp. 

Ovate,  moderately  convex  and  moderately  shining.  Pale  tes- 
taceous; prothorax  clouded  with  piceous  in  middle;  elytra  with 
angular  and  variable  piceous  markings;  under  surface  reddish- 
testaceous,  the  sides  infuscate  or  not ;  mouth-parts,  antennae, 
legs  and  epipleurae  testaceous.  Clothed  with  moderately  short 
yellowish  pubescence  mixed  with  a  few  short  and  scarcely  visible 
set®. 

Elytra  densely  and  (except  in  immediate  vicinity  of  suture) 
rather  coarsely   punctate.      Intercoxal   process  of    prosternum 


ban  half  m^  ca  flna  iHtnv.     I^a^lh  If-H  ana. 
ffoA.— TaBOuaik  (Mr.  A.  dunaon.  ^u.  3i>0*},  Wtbmt,  I 


f  alike;  aa  ehnse  <if  ibtan  the  ■aiiun  n  namwijr  pjoeaaa 
n  ti»  fbortb  ic  is  tearvxly  linrkened.  On  one  dk* 
ptWfiBB  nwrid&nB  &inn  ui  imgnlair  U  twhind  the  scnBeSUB,  «ad 
•boot  cbe  tntddle  of  wdi  an  in^gnliur  h  (<nwT«at  on  Uba  la&  sad 
mramvl  aa  dw  n^t  «ijtnHi>  joined  togethef  by  ■.  tvusriRaw 
baEMi  W  abooE  iMM-tfaJtd  final  apmci  'in  > 
M  pnwBG  boc  ntcfanr  inrfunnci.  and  sbe  h 
■KiaM  aiiMn;  on  tfas  dtinl  Dp^cLmea  c: 
■mow  and  nmwiat  <rf  »  thort  bcond  U  near  cbe  taoe,  «  tnas- 
vvnft  Iho*  Bt  aM  third  from  apex  and  a  aS^tiy  carrn]  and 

ilfcwiWlil<hMlitii|i<ilifliiIj  III  Willi  I  111    liilii  rl Willi  I .  tiw&nutfi 

ipfximm  f««mlil*^  xh*;  third  t*>  a  ■r»rt,aia  "Xtent.  bat  the  tDirkin^-s 
are  less  iharply  defined  and  the  basal  U  appesn  as  a  V. 


K( 


„  pr.,rh.,n. 


;U,tblt'i   with   "hot 


min^'.  Red<iish-bro*n  or 
-i[^lLr]y  p:i!rtr  thn,n  elvlrii;  head,  under 
■ur;i:i  Find  iLp[-iend.'ige>!  dark  testaceous  (or 
niim  -li;,'hrl_v  infu,s.;ate  or  not.  Densely 
*-i.-h  pu!-^,.;'f:n.;e  (more  or  le-s  waved  on 

nntnfirous  at  l^Jf^  M-h-<  than  on  the  middk-. 

Prothdfax  I'lirnparatively  ^trdnglj  punctate.  Elytra  densely 
and  ■ftronSj'ly  [luiitrat*-.  Intftrcoxal  [iriifefts  of  prosternum  wedge- 
■ihftped,  its  sidcH  liiririal''.  MptaiHirnum  distinctly  transversely 
wrinkled  and  (except  fi.r  ft  rather  lari,'o  space  aliout  middle  of 
apex)  coarsely  piinilnle.  Ali'lomeii  densely  punctate,  punctures 
,r^=  regular  and  ■.in.dlfi-  r,r,   K,.„>|   -^^■""■■"t   t>'--^"  elspwlicre,  but  a 
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few  large  ones  at  extreme  base  between  coxae;  lamellae  terminat- 
ing at  about  one-third  their  length  from  suture.     Length  3-3§mm. 
Hah. — Geraldton,  W.A.  (under  bark  of  Nuytsiajloribunda), 
Close  to  discolor,  but  the  clothing  vefy  different  and  punctures 
of  under  surface  less  regular;  the  colour  also  is  different. 

Rhizobius  confinis,  n.sp. 

Oblong-ovate,  moderately  convex,  shining.  Reddish-brown; 
anterior  (and  less  distinctly  the  lateral)  margins  of  prothorax, 
head,  under  surface  (epipleurae  piceous-brown  and  metastemum 
red)  and  appendages  testaceous.  Clothed  with  moderately  short 
white  hairs  (feebly  waved  on  elytra),  mingled  with  yellowish 
erect  setae. 

Punctures  of  prothorax  and  elytra  and  shape  of  prostemum  as 
in  the  preceding.  Metastemum  densely,  strongly  and  almost 
regularly  punctate  throughout  and  feebly  transversely  wrinkled. 
Abdomen  densely  punctate,  the  basal  segment  irregularly  so,  but 
rather  coarsely  between  coxae;  lamellae  extending  to  about  one- 
fourth  from  suture.     Length  3  J  mm. 

Hab. — Garden  Island,  W.A. 

Remarkably  close  to  the  preceding  species,  but  differs  in  being 
more  convex,  paler,  setae  and  epipleurae  differently  coloured  and 
punctures  of  metastemum  very  different. 

Rhizobius  occidbntalis,  Blackb. 

Pale  testaceous,  under  surface  (except  epipleurae  which  are  very 
pale)  darker;  metastemum  slightly  infuscate  or  not;  «lytra  with 
piceous  or  brown,  and  more  or  less  variable  markings.  Length 
lj-l§mm. 

Hah. — Swan  River,  Vasse,  Rottnest  Island,  W.A. 

On  each  of  four  specimens  there  are  two  short  transverse 
arcuate  fasciae  (the  convex  side  directed  towards  apex),  a  narrow 
one  just  behind  middle  and  a  wider  one  between  it  and  apex,  a 
faint  blotch  on  each  side  at  base,  and  signs  of  a  feeble  sublateral 
stripe;  on  a  fifth  specimen  the  median  fasciae  arc  absent;  on  a 
sixth  all  the  markings  are  present  but  the  lateral  stripe  is  distinct 


I 
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Will  joint<d  U>  the  baaal  spot;  on  a  7th  (and  very  pale)  specimea^ 
Uti-  two  fa.si.'iie  nppear  mure  like  small  spots,  each  of  the  b»sal  ' 
spots  is  t'ory  small,  and  the  lateral  stripe  baa  disappeared  except 
for  asmallsput  opposite  the  apical  fascia.  Of  the  seveii  specimens, 
Ave  have  the  pmtliorax  nbinlutely  clear;  in  the  other  two  tbfire 
w  a  slight  fuaciius  tinge  in  the  middle;  tjie  autural  line  is  narrow 
in  nil. 

I  had  a  full  de'icnptioo  of  thia  epecies  writt«n  out  aa  new,  bad  l 
thinking  it  possible  that  Mr.  Blackbuni'a  unique  typo  of  oecitUit-  i 
laiif  vox  one  of  ila  varieties,  asked  his  opinion  tliereon,  and  he  \ 
stat«d  that  the  tipecimen  I  sent  liim  was  certainly  o 

Rhizoqius  hiktbllus,  Crotch. 
I  have  numerous  specimens  which  I  refer  to  this  species,  and  I 
which  hai'o  the  head,  prothorax  and  legs  red,  the  elytra  piceoua  ( 
with  a  coppery  gloss,  and  clothed  with  ashy  pubescence  mingled  j 
with  longer  and  darker  hairs.  In  many  of  them  the  at«ma  and  [ 
abdomeu  are  piceous,  soraeEimoH  ferruginous ;  occasionally  the  | 
abdomen  is  dark  ferruginous  with  indistiact  reddish  blotches  at  { 
the  Kides;  several  apeciraens  have  the  elytral  margins  diluted 
with  red;  the  legs  are  occasionally  tinged  with  piceous;  on  aeTeral 
there  is  .1  feeble  pieou.s  cliuid  ou  the  disc  of  tlie  prolhorax      The 


I  density  and  .sli^-htly 


Chnlcid  wasp. 


The  smaller 

The 

jM-ciniens  from   Brisbane 

■orth,    N.S.W.  ;  Hobart, 

an  Itiver,  Uottnest  and 

iges  and   Mount  Barker, 

',  and  may  freijuently  be 

1  citivjus  and  other  orchards,  where  it  feeds  especially  on 

and  "  greedy  "  scales  (Afp idiot ug  perniei- 

'.•■);  its  larva;  arc  severely  parasitised  by  a 


Garden  Islanrl-i,  Boyii 
W.A.     The  species  is 


Kiijzoiin 
I  (fro. 
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Blackburn's  description  in  being  smaller  (not  quite  2  mm.),  and 
in  having  the  elytra  black  except  for  a  rather  indistinct  reddish 
vitta  on  each  side  (extending  from  about  one-fourth  from  base  to 
one-fourth  from  apex).  The  Isevigate  sutural  space  extends  to 
about  the  middle,  and  is  very  distinctly  margined  by  large  and 
closely  seriate  punctures.  The  basal  segment  of  abdomen  is 
densely  and  rather  coarsely  punctate,  the  punctures  being  denser, 
but  somewhat  smaller  and  deeper  than  those  of  metastemum. 

Rhizobius  Breweri,  Crotch. 

Two  specimens  from  the  Swan  River  possibly  belong  to  thia' 
species,  as  they  are  very  closely  allied  to  discolor;  besides  the 
differences   mentioned   by  Mr.   Crotch,  they  are   slightly  more 
convex,  and  with  setae  distributed  amongst  the  pubescence. 

R.  SATELLBS,  Blackb.  Hah,  —Clarence  River,  Armidale,  Sydney^ 
Gosford,  N.S.W. 

R.  CCECU8,  Blackb.     Hah. — Sydney,  Gosford,  N.S.W. 

R.  pulcher,  Blackb.     /^a6.—Glen  Innes,  Armidale,  N.S.W.; 
Hobart,  Bruni  Island,  Tasm. 

R.  NIGRONOTATA,  Blackb.     Hah. — Gosford,  N.S.W. 

R.  UMBRATU8,  Blackb.     Hah. — Mount  Lofty,  S.A. 

R.  APiCALis,  Blackb.     Hah. — Sydney,  Armidale,  N.S.W. 

R.  NITIDUS,  Blackb.     Hah. — Mount  Barker,  Swan  River,  W.  A. 

R.  POGAX,  Blackb.     Hah. — Forest  Reefs,  Glen  Innes,  N.S.W.; 
Melbourne,  Vic. 

R.  PLEBEius,  Blackb.     Hah. — Sydney. 

R.  INSIPIDUS,  Blackb.     Hah. — Sydney. 

R.  LiNDi,  Blackb.     Hah. — Swan  River,  Rottuest  Island,  Ger- 
ald ton,  W.A.;  Sydney,  N.S.W.;  Hobart,  Tasm. 

R.  BoucARDi,  Crotch.     Hah. — New  South  Wales. 

R.  VENTRALis,  Er.     Hah. — Tasmania,  New  South  Wales,  West 
Australia. 

R.  DISCOLOR,  Er.     Hah. — Tasmania,  New  South  Wales. 
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CKTFTOi.E)ii:s  MoNTROCZiBKi,  Mnls.  Bah. — New  South  Wales; 
widely  diatribttted. 

SCTMSCB    STRIATCS,  11. sp 

Suboblong,  atrongl;  convex,  shining.     Testaceoos;  elyti 
(uscoits  DMrlciiigs;  legs  t«stac«on»,  under  surfftoe  darker 

Upper  snrfftce  densely  &ad  finely  panctat«;  elytra  with  an 
appeantnoe  as  of  ttriation  especially  near  the  suture.  IntercoxAl 
process  of  prostemuiu  trunoaie,  sides  cariDat«.  Sterna  (except 
middle  of  mptasterouoi)  and  abdotnea  rather  densely  punctate; 
1st  suture  just  traceable  acrnss  middle;  lamelliB  extending  to 
suture.     Length  lJ-2  mm. 

Haft. — North  West  Australia  (Macleay  Museum). 

At  first  sight  not  unlike  some  of  the  paler  varieties  of  Sijdney«»- 
tit,  but  narrower,  more  parallel  sided,  and  with  different  puncturea- 
to  that  species.  The  markings  are  tortoise-shell-like,  but  are  no- 
where sharply  defined.  On  one  specimen  there  in  a  moderately 
well  definMl  dark  spot  on  each  side  of  elytra  at  base,  a  transveFae 
similarly  coloured  irregular  fascia  beyond  middle  (moderately 
well  defined  on  its  posterior  edge  only,  and  not  extending  to  sides), 
and  a  feeble  fascia  near  apex;  between  these  two  is  a  well  defined 
pallid  zig-zaj;  fiistiii.  The  otlii'i-  and  larger  specimen  is  paler,  and 
ttitli  the  mill-kings  still  wwm  obscure.  On  Iwth  tlie  suture  and 
base  of  elytra  are  dark  brown.  The  elytra  appear  to  Ite  feebly 
striate  owing  to  rows  of  punctures  (not  distinctly  traceable  them- 
selves) Ijeiug  infusL-utc;  of  tbcsc  rows  oidy  onp  (on  each  side  of 
the  suture)  is  at  ail  sharply  defined,  the  others  lieing  traceable 
with  moi-e  or  less  difticulty. 

ScYMNUs  TRiLouca,  n.sp. 

cnvex,   sliining.      Black;   apical  two-fifths 

mouth-parts,    antenna,',    tibiie    and    tarsi 

i:,  trochanter,  base  and  apex  of  femora  dark 

Moderately  densely  clotlied  with  whitish 


1 


Ovate,  modei-ately 

of    elytra,   abdomen, 
red  dish -testaceous;  to; 
red;  epipleura  piceous 
pulwscence. 
Densely,  thi 


iely,  punctate;  punctures   finer 
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prosternum  wide,  truncate  at  base  and  apex,  feebly  constricted 
in  middle,  sides  carinate.  Metastemum  indistinctly  transversely 
wrinkled.  Abdomen  moderately  densely  punctate ;  lamellie 
extending  to  suture,  this  just  traceable  across  middle.  Length 
2}  mm. 

Hab, — Armidale,  N.S.W.;  Hobart,  Tasm. 

I  believe  the  specimen  under  examination  to  be  ^,  although 
the  head  and  prothorax  are  entirely  black.  The  apical  patch  of 
the  elytra  appears  to  be  almost  trilobed  owing  to  its  slight  exten- 
sion along  suture  and  sides.  In  colour  it  resembles  Rhizobius 
apiealis  and  (except  for  the  under  surface  and  legs)  the  9  of  S. 

Jacyrtcki, 

ScTMNDS  INDI8TINCTUS,  n.sp. 

Oblong-ovate,  convex,  shining.  Black;  head,  anterior  angles 
of  prothorax,  mouth-parts,  antennae,  anterior  legs  and  all  the 
tarsi  testaceous;  four  posterior  tibiae  (with  or  without  the  femora) 
piceous-  or  testaceous-brown;  basal  half  of  epi pleurae  brownish; 
apical  third  of  elytra  with  a  somewhat  obscure  reddish  blotch. 
Clothed  with  fine,  ashen-yellow  pubescence. 

Densely,  the  elytra  moderately  coarsely,  punctate.  Intercoxal 
process  of  prosternum  wide,  truncate ;  sides  finely  carinate. 
Metastemum  polished,  and  almost  impunctate  in  middle.  Abdo- 
men densely  punctate;  lamellae  narrowly  touching  suture,  this 
traceable  across  middle  with  great  difficulty.     Length  1^2  mm. 

J5ra6.— Forest  Reefs,  N.S.W. 

Somewhat  resembles  Aieyricki  in  colour,  but  less  ovate  and 
considerably  smaller  thiui  that  species,  the  apical  markings  more 
obscure,  kc  I  have  three  specimens  (all  males)  under  examina- 
tion. 

SCYMNUS   TRIANGULARIS,    U.sp. 

Oblong-ovate,  depressed,  feebly  shining.  Testaceous;  under 
surface  (except  epipleurae)  and  a  large  triangular  elytral  patch 
infuscate.     Clothed  with  very  fine  ashen  pubescence. 

Intercoxal  process  of  prosternum  truncate.  First  ventral  suture 
obsolete  in  middle.     Length  1  mm. 

Hob, — Windsor,  N.S.W.  (two  specimens  in  flood  debris). 
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With  the  exception  of  vagans,  thia  is  the  smallest  species  I  am 
noi]uaiiit«d  with  in  the  genus.  The  elytra  haves  brownish  patch 
extending  lilniost  ncross  the  entii'e  base,  ica  sides  directed  obliquely 
Co  MUture  near  npeK  (but  feebly  incurved),  so  that  in  shape  it  is 
much  likG  an  isoncdes  triangle;  the  sides  are  paler  than  tlie  bead 
and  prolhorax.  Under  a  Coddington  lens  I  bave  not  been  able 
to  see  any  punctures,  nor  have  I  been  able  to  so  fix  the  legs  m 
to  expose  the  abdominal  laniells. 


SCVHNI 

E1liptic-<ib1ong,nno(Ieru(«lyi 


COK  Post  TUB,  I 


(, shining.  Redd itih -testaceous; 
sterna  and  abdomMi  (apex  excepted  or  not)  darker;  eiytra  paler 
but  marked  with  fuscoiis  «t  ba«e  (except  near  extreme  shoulders), 
rather  widely  along  HUture,  at  apex,  and  rather  indistinctly  kt 
KideK.  RnlhiT  dennely  clothed  with  short  ashen  pubescence,  mi 
lonj;  on  undiir  as  on  upper  surface. 

Head  and  pruthorai  minutely,  elytra  comparatively  strongly, 
punctata.  Intercoxal  process  of  prosternum  comparatively  nar- 
row and  strongly  carinate.  Abdomen  mixJerateiy  densely  punc- 
tate ;  1st  suture  traceable  across  middle  ;  lomellte  not  quite 
extendini;  to  Hiitiire,  and  rather  more  coarsely  punctate  than 


I 
I 


//,-/.. —Til 


li>ss  trituif^uliii 


■i.rlli 


N.-S.W. 
.h.M*  ■■■l^^^ 


le  preceding  thiiu  anj'  other 
I;  but  apart  from  the  great 
•^  the  sutural  marking  much 
!  apex,  iinil  with  the  sides 
jejtr.s  to  be  supplied  with  a 


Klliptic-ovate,  iiuxlcrately  convex,  moderately  si  liny.  Prothorax 
(sides  and  anterior  edye  excepted),  scutelluni,  sterna  and  abdomen 
(apii'iil  segments  mow  or  less  diluted)  piceous  or  pi ceous- brown; 
Iiciid  auil  epipleuni.'  brown;  femora  testaceous-brown,  tibiie  and 
tjirsi   pale    testaceous;   elytra  obscure   brownish -testaceous,   with 
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pioeous  spots  more  or  less  conjoined  and  distinct  or  not;  suture 
and  sides  narrowly  pioeoos.  Clothed  with  short  ashen  pubescence, 
rather  longer  on  sides  of  prothorax  than  elsewhere;  under  surface 
(except  at  sides,  and  then  but  moderately)  sparsely  and  very 
finely  pubescent. 

Upper  surface  very  finely  and  (elytra  included)  indistinctly 
punctate.  Intercoxal  process  of  prostemum  moderately  wide,  its 
sides  rather  finely  carinat«.  Metastemum  rather  strongly  punc- 
tate at  sides,  but  finely  in  middle.  Abdomen  moderately  strongly 
punctate ;  1st  suture  traceable  across  middle ;  lamellie  large, 
touching  suture  for  the  greater  part  of  their  width,  more  distinctly 
punctate  at  sides  than  towards  middle.     Length  2f  mm. 

Zra6. —Tamworth,  N.S.W. 

On  the  elytra  there  is  a  quadrangular  spot  close  to  the  base, 
from  each  of  the  anterior  angles  of  which  an  indistinct  stripe  is 
directed  to  each  shoulder;  from  each  of  its  posterior  angles  a  short 
stripe  is  directed  hindward,  and  terminates  in  a  round  spot,  the 
whole  (if  the  scutellum  is  included)  bearing  a  ludicrous  resemblance 
to  a  man  with  outstretched  arms  and  legs;  on  each  side  between 
this  figure  and  the  side  is  a  U-shaped  dark  patch,  the  latter  rather 
indistinct  owing  to  a  small  spot  between  its  terminations;  at  about 
one-third  from  apex  there  is  an  indistinct  narrow  transverse  stripe, 
and  the  apex  itself  is  slightly  infuscate.  The  suture  appears  to 
be  finely  carinate,  but  this  appearance  is  caused  solely  by  its 
colour.  In  shape  and  colour  this  species  strongly  resembles 
many  of  the  species  belonging  to  Trogoderma  of  the  Dermestidte. 

SCYMNUa  VITTIPENNIS,  n.sp. 

Ovate,  moderately  convex,  shining.  Piceous-black ;  under 
surface  (apical  segments  of  abdomen  paler)  piceous-browu;  mouth- 
parts,  antennae,  legs  and  basal  half  of  epipleuree  testaceous;  each 
elytron  with  a  very  distinct  testaceous  and  moderately  wide  vitta, 
commencing  on  each  shoulder  and  not  quite  reaching  apex  or 
suture.     Clothed  with  moderately  short  ashen  pubescence. 

Elytra  moderately  distinctly  punctate.  Intercoxal  process  of 
prosternum  rather  wide  and  depressed.     Abdomen  moderately 
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densely  puQctiit«;  1st  suture  tracenble  (in  certain  U|;bta)  ( 
middle;  lamellae  rather  Urge,  but  touching  suture  for  but  a  vei 
short  dirt tance.     Length  IJmni. 

tfai.— Forest  Heef«,  N.S.W. 

The  testaceous  vitls  of  the  elytra  touch  the  extreme  margin 
in  the  humeral  regions  only. 

SCYMNDii    PCCTORALtH,    D.sp. 

Oblong-ovate,  moderately  strongly  convos,  shining.  Pain  i 
brownish  lestaoeoUR;  head,  aides  and  anterior  margins  of  prothorfUC 
slightly  paler;  acutellum  piceoua;  each  elytron  with  about  five 
xmall  pale  testaceous  blotches  (moderately  well  delined  to  the 
naked  eye.  but  indUtinct  under  a  lena);  snture  near  base  with  a 
brownish  blotch,  from  each  of  the  nnt«rior  angles  of  which  an 
indistinct  oblique  stripe  connects  it  with  an  angular  and  well 
dc&ned  spot;  iiieao-  and  metastemum  shining  black,  all  the  rest 
of  the  under  surface  (except  basal  segment  of  abdomen  and 
epipleunc,  which  are  slightly  infuaeate)  and  the  appendages 
testaceous.  Clothed  with  short  ashen  pulwscence  similar  on  both 
under  and  upper  surfaces. 

tJppiT  surfnw  fiiii'ly  (scarcely  visibly)  punctate.  Elytral 
sututv  fiiifly  ciiriiiiilc.  Intcrcoxal  process  of  prosternuiu  flatteneil, 
its  .sides  fuR-ly  tarinate.  Abdomen  ilenscly  and  comparatively 
sti-ongly  puncttiti-;  1st  suturo  traceable  across  middle  (from  some 
directions  ratlii'r  distinctly  so)  ;  laiiK-Ilsc  large  and  wide,  but 
nowhpi-e  (behind   the   coxiv    nlmost)    toiiciiing  suture.     Length 

//re'/.— Armidal,-,  N.S.W.     ' 

The  spots  or  blotches  are  much  more  di.stinct  in  the  vicinity  of 
the  scutellum  timii  elsewhere,  the  elj-tra  there  having  the  appear- 
ance of  tortoise-.sliell.  The  nietasternum  is  almast  as  visibly 
punctate  in  the  middle,  and  almost  as  densely  clothed  as  at  the 
sides.  The  markings  are  very  different  from  those  of  any  species 
with  which  I  urn  acijuainted;  the  sliape  is  much  the  same  as  that 
of  obumbraliis. 
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SCTMNUS  FRATBR,  n.Sp. 

^.  Oblong-ovate,  convex,  moderately  shiny.  Black;  abdomen 
dark  brown;  head  down  middle,  anterior  angles  of  prothorax, 
mouth-parts,  antennaB,  anterior  legs,  part  of  four  posterior  tibise, 
and  all  the  tarsi  testaceous.  Clothed  with  dense,  moderately 
short,  yellowish  pubescence. 

Elytra  densely  and  (for  the  genus)  rather  strongly  punctate, 
punctures  clearly  defined.  Intercoxal  process  of  prosternum  wide, 
depressed,  constricted  in  middle.  Abdomen  (except  basal  seg- 
ment) densely  punctate ;  1st  suture  distinct  across  middle ; 
lamells  touching  suture  for  a  considerable  part  of  their  width. 
Length  2^  mm. 

9.  Differs  in  having  the  head  and  prothorax  entirely  black; 
the  legs  (except  the  tarsi  which  are  testaceous,  and  the  anterior 
tibise  which  are  obscure  brown)  are  also  black. 

Hab, — Galston  (Mr.  W.  Dumbrell),  Armidale  and  Tam worth 
(Lea),  N.S.W. 

Of  the  shape  of  Jlavi/ronSf  but  very  much  larger,  and  colour, 
<fec.,  different.  The  1st  ventral  suture  is  very  distinct  from  all 
directions  except  when  seen  from  the  head;  it  is  not  deeply 
impressed,  however.  The  eyes  are  large,  finely  faceted,  and  not 
at  all  oblique  in  position. 

SCYMNUS    BLUTUS,  n.sp. 

Elliptic-ovate,  subdepressed,  shining.  Head  and  prothorax 
piceous;  elytra  brownish-testaceous,  the  suture  narrowly  piceous; 
under  surface  dark  reddish-brown;  mouth-parts,  antennae,  legs  and 
epipleurse  testaceous.  Clothed  with  moderately  short  ashen 
pubescence. 

Elytra  distinctly  but  not  very  coarsely  or  densely  punctate; 
suture  feebly  carinate  towards  apex.  Intercoxal  process  of 
prosternum  flat,  moderately  wide;  sides  finely  carinate.  Abdomen 
densely  punctate;  1st  suture  traceable  with  great  difficulty  (and 
only  from  certain  directions)  across  middle;  lamellae  touching 
suture  for  the  greater  part  of  their  width.     Length  If  mm. 

^a6.— Forest  Reefs,  N.S.W. 
34 
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The  Huture,  owing  to  ite  coloar,  appears  to  be  carinate  throu^i^l 
out,  but  is  really  c&rin&t«  (and  very  feebly  so)  only  towards  apex,  -i 
I  have  a  specimea  from  Hobart  which  I  believe  belonga  to  thik  1 
speoies,  but  which  has  the  femora  piceous. 

ScvMSCS  TAGAxa,  Blockb. 
A  common  Kpnciea  widely  distributed  io  New  South  WaloSi  4 
Tasmania  and  Western  AuHlralia,  and  which  may  frequently  bs  I 
swn  feeding  on  "  red  spider  "  {Tetran^chua  telarius).  Two  Ta»-  J 
manian  Gpecimens  have  the  elytra  dark  reddish-brown  instead  ofl 
black. 

I^YMSDS  Fi^viFitoNs,  Blackh. 

Widely  distributed  in  New  South  Wales,  Tasmania  and  Western  J 
Australia,  and  very  variable  in  siie  and  to  b,  certain  ext«nt  inf 
ooloor. 

8.  NOTBSOBJTS,  Blackb.     //oi. — New  South  Walee,  Soutib  Ani 
tralia,  Western  Australia,  Tasioania. 

S.  StDtfEYBNSis,  Blackb.      Hab — Tamworth,  Armidale,  For 
Reefs.   N.S.W.:  Brisbane,  Q.      (A  beautiful  and  very  variable  " 
species). 

S,  MEvnccKi,  Blackb.     //^ft,— Forest  Beefs,  N.S.W.;  Geraldton, 
.Swan  llivcr,  W.A. 

S.  ISSID10SU9,  Blackb,     //<i6.-Tnverell,  N.S.W. 

S.  MITIon,  Blackb.      //«*.— Clarence  Biver,  N.S.W. 

S.  WiiiTTONKXSis,  Blackb.     //a6.  —  Whitton,  N.S.W. 

S.  iNAFFBCTATUs,  Blackb.     ^'(ft.— Sydney. 

S.  IMPICTUS,    Blackb.      flab. — Tweed  and  Kichmond  Rivers, 
N.S.W. 

S.  0BUMBRATU3,  Blackb,    /Ink— G\eti  Innea,  Armidale,  N.S.W. 

S.    AusTRALASi.E,    Blaukl).       /lab.  — Tamworth,    Forest    Reefs, 
N.S.W. 

S.  PAEALLBLUS,  Blackb.     I/ab. — Forest  Reefs. 

S.  AOSTRALTS,  Bkckb.     //rt6.— Geraldton,  W.A. 
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Plattomus  immaculatus,  filackb.     (P.  EugenicR^  Blackb.). 

I  have  a  pair  of  immaculatua  which  were  taken  in  cop.  at  Tam- 
worth;  the  female  differs  from  the  male  in  having  the  head,  pro- 
thorax  and  anterior  femora  entirely  black  (or  piceous)  and  with 
the  anterior  tibise  piceous  on  their  outer  edge.  Mr.  Blackburn 
thought  it  probable  that  his  EugenicR  was  the  female  of  imraacu- 
lotus;  Bugenias  is  said  to  differ  in  having  the  legs  (tarsi  excepted) 
and  the  head  black;  in  the  female  under  examination  the  anterior 
tibise  are  yellow,  except  outwardly.  I  have  a  specimen  (from 
Sydney)  which  is  probably  Eugenice  and  which  has  the  legs  (with 
the  exception  of  the  tarsi)  entirely  black;  the  prothorax  is  with- 
out the  feeble  frontal  spots  of  the  male  of  immaculatus  and  the 
punctures  of  the  elytra  are  very  regular  (more  noticeably  so  than 
in  P.  Koebelei). 

P.  coNSiMiLis,  Blackb.    Hab, — Forest  Reefs,  Tamworth,  N.S. W. 

P.  LiviDiGASTBR,  Muls.  Hab, — Dalmorton,  Tweed  River,  Byron 
Bay,  Gosford,  N.S.W. 

P.  KoBBELBi,  Blackb.     Hab. — New  South  Wales. 

Erithionyx  albatus,  n.sp. 

Briefly  ovate,  strongly  convex,  shining.  Black  (with  a  brownish 
tinge);  mouth-parts, antennae,  tarsi  and  abdomen  reddish.  Densely 
clothed  with  dull  white  semierect  pubescence;  under  surface  finely 
and  sparsely  pubescent,  the  femora  with  yellowish  pubescence. 

Upper  surface  densely,  rather  strongly,  and  almost  regularly 
punctate;  elytra  more  coarsely  than  prothorax;  epipleurse  very 
densely  punctate.  Intercoxal  process  of  prostemum  rather  wide 
and  flat,  its  sides  carinate.  Metastemum  rather  strongly  punc- 
tate, and  distinctly  transversely  wrinkled.  A  bdomen  moderately 
punctate;  lamellse  rather  small,  more  coarsely  punctate  than 
elsewhere,  terminated  one-fourth  from  suture.  Length  3,  width 
2^  mm. 

i^aft.— Gosford,  N.S.W. 


SOS  NBW   SPECIES  OF  AUSTRALIAN 

Al  oace  dislinguisbed  from  lnnosu»  hy  its  smaller  sUs  ■ 
white  pubescence,  which  is  also  rather  less  erect  and  without  t 
■ilkeo  gloss  uf  that  species. 

E-  LASOHus,  Blackb.     Bab. — Nerang,  Q. 
Bl'colijb  stytsia,  D.sp. 

Wtd«,  doprowed,  shining.  Reddish-brown  i  bead,  protkorax  in 
loiddkv  aljlrn  klong  suture  &nd  towards  sides,  clouded  with 
piowma ;  under  surface  and  legs  browDtsh*red,  sterna  slightlf 
ilifwatt*^  Cluthed  with  verj  short  yellowish  pubescence;  under 
«ufw0  with  longer,  paler  and  sparser  pubescence^  becoming 
ntlhcr  tong  aud  straggling  at  sides  of  abdomen. 

[VnM>tY  and  Gnelr  punctate,  the  elytra  more  noticeably  than 
|wwthiirax  or  h<>ad.  Metastemum  impunctate.  Epipleune  and 
ijMluui^n  Bnrly  punctate,  basal  segment  of  the  latter  from  some 
(ttiwctiuiM  <^parontly  longitudinally  strigose;  lamellae  glabrous, 
ln)HUtct«l«,  not  Mttending  to  suture.  Tibite  strongly  compressed, 
■li);h(ty  anyular  outwardly.  Length  3j,  width  3;  variation  in 
Wnj!lh  S-4mm. 

iLif:  -lltTiililton,  Ponnybrook,  W.A.  {beneath  bark  of  the 
■■t'tai-lui^i-.  Tiv,-,"  Xui,Um_lf<>ri/;„iffa). 

'r.<  ilu-  ii;»kfd  ovi'  ihe  whole  upper  surface  appears  to  be  of  a 
diiik  i-lif-iiiiui-lironn,  the  piceous  markings  being  scarcely  trace- 
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,.f  llu-.' 


.viih  a  ^'l^i.<s:    from 
L'  niiirkt'il  liv  two  ob 


Bic< 


tme  dii-ections,  however,  they 
re  testaceous  macuise  (or vittie), 
asostcrnum;  the  anterior  angles 
!vai:cc  of  the  head,  and  the  out- 
h  that  of  the  prothorax. 


Widi',  depri'ssed,  feebly  sliiiiing.  Piceous-hlack;  flanks  of  pro- 
thorax  nnd  disc  of  each  elytron  (usually  very  indistinctly)  diluted 
with  ivil;  undor  sui-face  (middle  of  prosternum  infuscate)  except 
,i|'H>li'urn'  reddish-testaceous  or  \>a.\c  eliestnut-biown;  legs  shining 
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Densely  and  finely  punctate,  the  elytra  more  noticeably  than 
head  or  prothorax.  Metasternum  feebly,  the  abdomen  more 
strongly  (but  rather  irregularly)  punctate ;  lamellae  shining, 
impunctate,  nearly  extending  to  suture.  Tibiae  compressed,  outer 
edges  very  feebly  rounded.     Length  4  (vix),  width  3^  mm. 

^a6.— Tamworth,  N.S.W. 

Besides  colour  it  differs  from  the  preceding  species  in  being 
slightly  more  convex,  with  rather  stronger  abdominal  punctures, 
the  elytral  punctures  equal  throughout,  not  (as  in  that  species} 
absent  along  suture,  and  with  the  tibiae  decidedly  less  angular. 

BucoLUs  OBSCURUS,  n.sp. 

Moderately  wide,  depressed,  shining.  Black;  abdomen,  tarsi 
and  antennae  reddish-brown;  metasternum  black  or  piceous. 
Clothing  as  in  the  two  preceding  species. 

Densely  and  finely  punctate,  the  prothorax  fully  as  densely  and 
but  little  less  coarsely  than  elytra.  Metasternum  punctate  at 
sides  only.  Abdomen  finely  and  irregularly  punctate;  launellae 
shining,  punctate  at  base,  not  extending  to  suture.  Tibiae 
strongly  compressed,  outwardly  rounded.  Length  3^,  width 
2§  mm. 

Hah, — Frankford,  Tasm.  (Mr.  J.  J.  Towers). 

Smaller  and  more  elongate  than  either  of  the  preceding  species, 
from  both  of  which  it  may  also  be  distinguished  by  its  colour  and 
by  the  prothoracic  and  elytral  punctures  being  almost  equal.  In 
one  specimen  the  abdomen  is  almost  piceous,  and  in  both  the  base 
of  the  first  segment  is  darker  than  elsewhere. 

A  specimen  from  Forest  Reefs,  N.S.W.,  probably  belongs  to 
this  species;  it  differs  only  in  having  the  legs  piceous-brown 
(slightly  darker  than  the  metasternum)  and  the  entire  abdomen 
reddish-testaceous.  Neither  the  head  nor  flanks  of  its  prothorax 
are  paler  than  its  elytra. 

B.  FouRNETi,  Muls.     Hah. — Armidale,  N  S.W. 

BucoLELLUS  ORNATUS,  Blackb. 

This  pretty  species  is  common  in  myrtaceous  scrub  about  the 
coastal  districts  of  Western  Australia  (I  have  specimens  from 
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xtw  BPBCin  or  ACsnut-UH  ooleoftera, 


Swu)  Rivn-.  Mount  Barker,  AIImhj  futil  Karridale).  Tlie  t^ps  ■ 
■p<>ciin<tii  <ji>dgiiig  by  tlie  description)  appears  to  have  been  some- 
«ti»t  cl)K<oloun<t,  >9  in  itrarly  nil  the  specimens  under  examina- 
lion  the  |m1«  tmUMOtu  DUtrikings  (which  are  exactly  as  described 
MhI  an  not  «t  kU  or  rtty  tlightJy  variable)  are  sharply  defined. 
Qpanmaa*  vmj  in  leiigtk  front  {  to  1  line. 

SUUXGItTM   MtCBOSCOncUM,  n.sp. 

Rn^7  o^-atif,  modenttely  convex,  highly  poliahed.  Black; 
nuMitlt^lwrU,  aiitennii>  and  I^fs  flavour.  Head  and  prothorax 
wilh  a  frw,  Um  elytn  with  Htill  fewer  straggling  whitish  hairs. 

I'ppor  •urfiu.T  not  viiul>ly,  tlte  under  surface  finely  pooctate. 
iMijith  1  mm. 

//«l^— Behn  Rirer.  N.W.A.  (Mr.  R.  Helms), 

XAv  huyjmr.  Iwt  al  oRcv  dkstingaished  byits  much  smaller  size 
And  |iallid  lrg». 

SsxAiieiOM  Ni«iiu»,  n.sp. 

BrMlly  OTat*.  atronglj  eouTox,  niodemt«ly  polished.  Black; 
teni  kntaoHMu  or  temi^Baua,  apical  half  of  posterior  tibice 
tfaitan^us  or  nut  I'pP*'''  swrface  clothed  with  long,  straggling, 
_wlK>wish-wbito  puliesoence,  rather  denser  On  prothorax  than  on 

elvtia;  uiid.T  ■^url.i.v  (mi.Ulk-  i>f  motn-^t.Tinim  glabrous)  with  fine 
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irface  (except  at  sides 
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rs  (iH-sides  colo 

r)  in  being  larger,  with  longer  and 

w.-,.  ■^..,ul.r 

ul«'s,-,.uceiin.l 

itii  punctate  elytrni  the  punctures, 

hoil^'h  ^Ul:lII. 

nivIr.i.-eAblew 

li  It  Coildingtoii  lens.     From  above 

e\.-.'pi    iliiii 

it      i<     1,-SS      |1,-11- 

-Iv  olothod)    it    stronglv  resembles 

rni/.>o:!,A- 1. 
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Skkangr-m 

Itriclly  ovut 

'.  strongly  co-u 

'\,  liiglily  polished.     Black;  mouth- 
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with  long  white  pubescence,  continued  on  to  base  and  (very 
feebly)  along  the  sides  of  elytra;  under  surface  (except  at  sides) 
highly  polished  and  almost  glabrous. 

Elytra  with  regular  and  very  distinct,  but  not  dense  or  coarse, 
punctures ;  prothorax  with  somewhat  similar  punctures,  but 
partially  concealed  by  clothing.  Sterna  punctate  at  sides. 
Abdomen  rather  coarsely  but  somewhat  irregularly  punctate, 
the  basal  segment  being  impunctate  across  middle  (except  at  base 
and  apex),  and  the  other  segments  indistinctly  punctate  in 
middle;  lamellae  distinctly  punctate.     Length  1§  mm. 

Zra6.—Tam worth,  N.S.W.;  Geraldton,  W.A. 

lake  bicolor,  from  which  it  is  distinguished  by  its  very  evident 
punctures  and  by  its  clothing.  The  specimens  from  Qeraldton 
are  smaller  (Ij^  mm.  only)  than  those  from  Tam worth,  and  the 
tarsi  are  almost  piceous,  but  I  do  not  think  that  they  represent  a 
distinct  species. 

Srranoium  MifiSTUM,  n.sp. 

Briefly  ovate,  strongly  convex,  moderately  polished.  Dark 
brownish-black  ;  legs  brown ;  tarsi,  tibise  (wholly  or  in  part), 
antennae  and  palpi  testaceous;  epipleurse  and  apical  segments 
piceous- brown.  Upper  surface  with  long,  straggling,  yellowish 
pubescence,  almost  absent  in  middle;  flanks  of  sterna  and  the  legs 
finely  pubescent. 

Elytra  just  perceptibly  punctate;  epipleurse  distinctly  excavated 
to  outer  margin  to  receive  hind  femora.  Sterna  impunctate  in 
middle.  Abdomen  moderately  strongly  punctate;  a  transverse 
impunctate  space  in  middle  of  basal  segment.     Length  1§  mm. 

Hab. — Swan  River,  Geraldton,  W.A. 

Very  close  to  bi color j  but  the  pubescence  longer,  more  evenly 
distributed  and  darker,  and  with  the  elytra  feebly  (but  noticeably) 
punctate.  The  colour  of  the  derm  also  is  not  of  the  intense  black 
80  characteristic  of  that  species.  In  the  seven  specimens  under 
examination  a  central  space  occupying  from  behind  scutellum  to 
the  apical  half  of  elytra  is  almost  entirely  devoid  of  clothing. 
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Iv  ■2'*vvs<rr\T\.  f  abr.     //.i>.— NVw  ^outh  Wales,  QuecMland, 
Nurlli  Wf.st  Au,iralia. 
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SUPPLBMBNTART  NoTB. — After  the  description  of  Cupes  variana 
(p.  485)  left  my  hands  I  had  the  opportunity  of  seeing  three  other 
specimens — one  from  Wentworth  Falls  (N.S.W.)  in  the  collection 
of  Mr.  A.  Simson;  one,  without  locality,  presented  to  me  by  Mr. 
French;  and  one  quite  recently  taken  at  Sheffield,  in  Tasmania, 
by  Mr.  G.  M.  Griffith  and  given  to  his  brother,  Mr.  H.  H.  D. 
Griffith.  The  Tasmanian  specimen  measures  12  mm.  in  length, 
and  each  of  the  scales  on  the  head,  prothorax  and  antennsB  is 
distinctly  traceable;  the  margins  of  the  prothorax  are  slightly 
waved  posteriorly  and  distinctly  emarginate  on  each  side  of  the 
anterior  tooth  (the  sculpture  of  the  prothorax  is  probably  the 
same  in  the  other  specimens  but  obscured  by  the  clothing);  its 
antennae  extend  back  to  slightly  beyond  the  middle  of  the  elytra, 
and  the  terminal  joint  is  slightly  longer  than  the  third.  On  both 
it  and  the  specimen  from  Mr.  French  dark  scales  on  the  elytra 
are  disposed  in  stripes  on  the  alternate  interstices,  four  dark 
stripes  being  on  the  second  and  two  on  the  fourth  before  their 
iunction  near  the  apex  (Feb,  lOth^  1902), 


NOTES   AKD 


The  President  exhibited  a  iar^  photograph  of  the  obelixk  tn 
the  Botanic  Oardena,  Sydney,  ermsted  to  the  memory  of  Allan 
Cuoningham  in  1844,  and  which  since  June,  1901,  has  in  tlie 
upper  portion  of  the  obelisk  contained  his  mortal  remains.  These 
wereremovedfrom  the  Devonshire-street  Cemetery  in  May,  1901, 
where  tbey  have  reposed  since  June,  1839,  Alao  a  small  collection 
of  plants  from  the  Sahara  showing  the  strong  superficial  resem- 
blance to  oar  own  desert  flora.  The  resemblance  is  more  than 
superficial  in  some  cases,  the  same  genera  being  often  represented 
in  the  two  floras. 

Mr.  T.  Steel  exhibited  the  following  specimens  of  interest  from 
New  Zealand  ; — Maori  Rat,  Aftig  exulane;  New  Zealand  Frog, 
Liopelina  Hockstetleri;  Tuatara  Lizard,  Hatleria  ptinelata;  LiEard, 

JVauUinua  ornahm  :  Fish,  Acanthoc.linus  Utioreiis  and  another 
little  fish  with  sucker  disc,  found  very  abundantly  under  stones 
Ijetween  tides  in  Auckland  Harbour;  Porcelain  Crah,  Pelrolisthf a 
ehiiffalus,  found  in  excessive  abundance  associated  with  abo\'e 
fishes;  Fresh-water  Crab,  Hymenictis  varhtf;  Fresh-water  Shells, 
Potamojiijrgus  corolla,  P.  atttipodiint,  P.  cnmutgitnia,  P.pupoides, 
LaCia  jieritoiden:  Fresh-water  Sponge,  SjtongiUa  (sp.  ?),  fine  large 
specimens  from  Lake  Takapuna,  Auckland;  Pteropod,  CavoUna 

Mr.  David  G.  Sten<l  exhibited  a  portion  of  a  hardwood  wharf- 
pili',  bored  by  the  Tercio  or  "Sbip'worni,"  which  had  been 
excavated  from  Lower  Pitt-street  durin';  the  recent  sewerage 
openitions  at  a  depth  of  about  12ft.  Although  the  pile  must 
have  been  embedded  in  the  mud  for  a  great  numlier  of  years,  it 
W!iM  in  an  excellent  state  of  pi-eservation.  He  also  showed  the 
o\'a  of  a  large  Anstralian  Crayfish  {Asfitcopsis  serrnltis,  Shaw), 
and  of  Ibamia  peronii,  a  somewhat  uncommon  crustacean,  from 
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Port  Jackson.     Also  a  specimen  of  the  beautiful  little  Octopus 
piclus,  which  frequents  rock-pools  along  our  shores. 

Mr.  Walter  R.  Harper  exhibited  several  Australian  ethnolo- 
gical specimens,  including  : — (1)  A  roll  of  string  made  from 
human  hair;  (2)  a  belt  in  the  manufacture  of  which  this  hair  is 
used;  (3)  an  initiation  bull-roarer  with  the  string  of  human  hair; 
(4)  a  leader's  badge  used  in  ceremonial  dances,  composed  of  emu 
feathers,  human  hair,  opossum  fur,  &c.;  (5)  a  pubic  tassel  made 
from  opossum  fur  and  brigalow  bark;  (6)  a  necklet  of  eucalypt 
opercula,  all  from  the  Diamantina  River. 

Mr.  W.  W.  Froggatt  exhibited  a  collection  of  Lac-producing 
Coccids  of  the  genus  Tachardic^  containing  all  the  Australian 
species  except  one,  and  all  the  foreign  species  except  three.  Also 
several  undetermined  native  species,  among  them  several  probably 
new.  The  lac  insects  are  well  known  in  commerce,  as  from 
Tachardia  lacca  of  India  25,000  tons  of  lac  are  collected  in  India 
alone.  The  tests  of  the  sexes  are  very  distinct;  those  of  the 
males  are  slender,  thin  and  turned  up  at  the  apices,  where  the 
opening  is  covered  with  a  thin  plate.  The  female  surrounds 
herself  with  a  mass  more  or  less  rounded,  in  the  centre  of  which 
she  remains  glued  to  the  bark.  Without  legs  or  antennae,  she  is 
provided  with  two  curious  tubes  on  the  dorsal  surface  known  as 
the  lac  tubes. 

Mr.  Percy  Williams  exhibited  a  large  specimen  of  a  "  Funeral 
Stone "  from  Wilcannia,  together  with  a  drawing  of  the  same. 
The  characters  and  lines  were  described,  and  the  exhibitor 
propounded  a  theory  that  it  was  probably  an  historical  record  of 
a  Chief  or  King  of  a  tribe,  or  of  a  tribe  itself. 

Mr.  E.  G.  W.  Palmer  exhibited  a  peculiarly  twisted,  inter- 
twined and  plaited  scrub  vine  or  supplejack  from  a  gully  at 
Lawson,  Blue  Mountains.  He  also  drew  attention  to  a  paragraph 
in  the  Herald  of  Aug.  23rd,  describing  a  shower  of  small  fish* 

'  •  According  to  a  notice  in  the  same  Journal  for  January  7th,  1902,  speci- 
mens were  submitted  to  the  Department  of  Fisheries  by  Dr.  Phillips  of 
Warwick,  and  identified  as  Ophiorrhinus  grandicept, — Ed. 
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MMtr  Vr«rwiek,  Queeuslutil,  nad  ihe  capture  of  a  alraage  fi 

Mr.  U.  A.  WftUrhonM  »xhtbit«d  specimens  of  RbopaJooen. 
vi*.  .—li^yra  brttttelu,  Westw.,  Oaty^  beata,  Hev.,  Mymt 
Vmfftvjfi,  Roil. 

Mr.  Vlrvig  Smith  uxhibitod  Momn  itppftr&tus  and  appliuicee 
u*m1  tH  l««tpri%tlo)pr'«l  irork.  Among  the  exhibits  were  au 
KUlitHMtii'  |>ipfilU>,  wire  filter  st&uils,  and  an  improved  test-tube 
ttawL  A  cultura  of  th«  baotorium  of  bine  mi  lie.  Bacterium 
gy^iwiy^W,  Mid  spDviuwuit  of  muiuile  from  wine,  were  also  shows. 
Ttw  Sttttwr  rabbtr  tkIvd  ^toppar  was  exhibited  and  compared 
wtlli  tk*  tioxhtvt  raUwr  stopper. 


^ 
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WEDNESDAY,  SEPTEMBER  25th. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  September  25th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  <&c..  President,  in  the  Chair. 


The  President  announced  that  Mr.  P.  N.  Trebeck  had  resigned 
the  office  of  Hon.  Treasurer  in  consequence  of  his  retirement  from 
active  business  life;  also  that  the  Council  had  regretfully  accepted 
Mr.  Trebeck's  resignation,  and  had  appointed  Mr.  James  R. 
Qftrland,  M.A.,  of  56  Elizabeth  Street,  to  be  Hon.  Treasurer  in 
succession  to  Mr.  Trebeck.  Mr.  Garland  assumed  office  on  the 
5th  inst. 

The  President  also  formally  announced  the  death  of  Professor 
Ralph  Tate,  F.L.S.,  F.G.S.,  of  the  University  of  Adelaide,  a  Corre- 
sponding Member  of  the  Society,  on  20th  inst.;  and  made 
appreciative  reference  to  Professor  Tate's  unflagging  interest  in 
and  effi)rts  towards  the  advancement  of  science  in  A  ustralia,  and 
especially  in  the  State  of  South  Australia,  where  he  had  resided 
since  the  year  1875.  It  was  resolved  that  a  letter  expressive  of 
the  Society's  regret  and  sympathy  should  be  forwarded  to  Mrs. 
Tate  and  family. 
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ARACHNIDA  FROM  THE  SOUTH  SEAS. 

By  W.  J.  Rainbow,  F.L.S.,  F.E.S. 
(Entomologist  to  the  Australian  Museum.) 

(Plate  xxviii.) 

Some  months  ago  Mr.  J.  J.  Walker,  R.N.,  F.L.S.,  F.E.S., 
kindly  handed  me  a  collection  of  Arachnid  a  for  examination  and 
determination.  The  specimens  were  collected  by  that  gentleman 
during  the  island  cruise  of  H.M.S.  Ringarooma  in  the  months  of 
June,  July,  August  and  September,  1900.  Unfortunately  my 
study  of  the  forms  obtained  was  interrupted  by  illness,  and  the 
publication  of  the  results  of  Mr.  Walker's  labours  delayed. 

In  all  Mr.  Walker  collected  upon  the  various  islands  visited 

thirty-four  species,  and  these,  with  descriptions  of  new  forms,  are 

enumerated  below.     It  will  be  seen  from  a  perusal  of  the  list 

that,  with  one  exception,  there  is  nothing  but  what  one  might 

have  expected.     Some  of   the  forms   are   common   and  widely 

distributed. 

Order  ARACHNIDA. 

Suborder  ScorpionidsB. 

Family  PANDINOID^. 

Genus  H  o  r  m  u  e  u  s.,  Thor. 

1.    HORMURUS   AUSTRALASIA,  Fab. 

Loc, — Malekula,  New  Hebrides. 
Common  in  the  South  Sea  Islands. 

Suborder  OpilionidsB. 

Section  H.— 0PILI0NE8  LANIATORES,  Thor. 

Family  TRIANON YCHOID^. 

Genus  TRiiENONTX,  Sor. 

2.  (?)Trlbnonyx  rapax,  Sor. 
Loc, — Noumea,  New  Caledonia. 
35 
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I,  C.'Ti'I  ';■!.),  Ib'jD,  Vol.  i.,  p.  358. 
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and  also  with  his  figure,*  coavinced  me  there  could  be  little  doubt 
as  to  the  correctness  of  my  determination. 

4.  Leptodrassus  insulanus,  sp.nov. 

(Plate  xxviii.,  figs.  1,  la.) 

^.  Cephalothorax  3 '3  mm.  long,  2*4  mm.  wide;  abdomen  4* 4 mm. 
long,  2*2  mm.  wide. 

Cephalothorax  obovate,  longer  than  wide,  arched,  mahogany- 
brown,  moderately  pubescent.  Pars  cepkalica  strongly  arched, 
normal  grooves  distinct.  Para  thoracica  broad,  arched,  radial 
and  median  longitudinal  grooves  distinct. 

Eyes  in  three  series  of  2,  4,  2.  The  median  anterior  pair  are 
very  much  the  largest  of  the  group,  and  are  separated  from  each 
other  by  less  than  half  their  individual  diameter;  posterior  median 
pair  are  separated  from  their  anterior  neighbours  by  a  space  equal 
to  once  their  individual  diameter,  and  from  each  other  by  about 
one  and  one-half  diameters;  lateral  eyes  oblique,  oval,  and  nearly 
contiguous. 

Legs  concolorous  with  cephalothorax,  long,  slender,  moderately 
hairy,  and  armed  with  long,  strong  spines.  Relative  lengths  1, 
4,  2,  3. 

Palpi  long,  similar  in  colour  and  armature  to  legs;  copulatory 
organ  as  in  figure. 

Fakes  concolorous  with  cephalothorax,  hairy,  arched. 

HaxillcB  concolorous,  long,  arched,  apices  inclining  inwards. 

Labium  concolorous  also,  short,  not  much  longer  than  broad, 
truncated. 

Sternum  somewhat  paler  in  colour  than  the  foregoing,  shield- 
shaped,  arched. 

Abdomen  oblong-ovate,  arched,  moderately  overhanging  base  of 
cephalothorax,  pubescent ;  superior  surface  and  sides  dirty 
yellowish -brown,  inferior  surface  yellowish. 

Loc, — Malekula,  New  Hebrides. 

•  Loc.  cit.y  p.  355,  fig.  323. 
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Family  THEBICIID^. 
ticnuN  A  It  '4  r  B  o  D  R  8,  E.  Sim. 

A,  AnnvuObiM  ANTiPODtACA,  Camb. 

^rt.— Noumea,  New  Calewluiiia. 

Mr,  Walker  oollnctetl  thrci^  specimens  at  Noumea  of  a  Bpecia 
which  uiipnani,  whnn  oiimpArni]  with  oar  native  forms,  insepanihtel 
fwiin  A.  antiiHiiiutna.     This  species  alao  occurs  in  New  Zeatandv' 


tl.  Akuynddics  WALKKI 
(Plat^i  X 


.  sp.n 


I.  3,  2a,  3,  3rt.) 


^,  Oephalothorax  l-fiiiini.  long,  l-Smm.  brond;  abdomen  2u 
lung,  1  *9  mm.  br«iul, 

Ctphalothorax  ornngtvyellow,  smooth,  gloaay.  Part  cephalicti 
produced  and  elevated,  and  divided  in  front  by  a  transverae 
oleft  into  two  lubeji,  uf  whicL  the  upper  is  much  the  largest, 
and  thoHO,  excepting  at  the  ba,se  of  the  cleft,  touch  each  other; 
the  lower  lobe  is  clothed  with  short,  etifT  black  hairs.  Far* 
tlwrncica  lirond,  arched,  normal  radial  grooves  distinct 

Ey^a  normal. 

Le'jsVmii,  tuiicrint;,  oriinf;!' yellow  except  at  joints,  which  have 
dark  l.ioMn  iiriiHibuions,  uikI  eloth.-d  wiili  short  black  hairs. 
Itt'lutivi'  lf[ii;ll]s  ;  1,  J,  t,  3,  tlios('  gf  ihf  first  pair  being  much 
th<;l,m-|.st. 


I'.i 


tlodc] 


;n],ulat<.ry  organ  asi  in  figui 
tcly  strong,  arclied. 


Ahilumeii  ycllovvisli,  ulilong,  uneven,  gradually  .iscending  from 
its  biis)>  til  jHisterior  i-xti-cmily,  wht'rt.'  it  in  produced  into  a  some- 
what cylindrical  proiniiicnce,  the  apex  of  wliicli  is  slightly 
ilcprcsst'd,  ;iini  roliuvcd  by  ii  large  ilark  brown  spot,  the  latter 
Ihiiily  clothed  with  ii  few  sIioM  black  hairs. 

2-  Cephiiluthotvtx  ^niiii.  lung,  1-lmni.  broad;  abdomen  3-2 mm. 
eight    (from  spinners   to   highest  point) 
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Cephahihorax  orange-yellow,  smooth,  glossy.  Pars  cephaliea 
arched,  elevated  in  front,  but  not  bilobed.  Para  thoracica  arched, 
broad,  normal  grooves  distinct. 

Eyes  normal. 

Legs  long,  slender,  tapering,  hairy  ;  coxie  and  trochanters 
orange-yellow,  thence  dark  brown,  except  in  the  fourth  pair, 
which  have  the  tarsi  orange-yellow.  Relative  lengths:  1,  2,  4,  3, 
and  of  these  the  first  pair  is,  as  usual,  the  longest. 

Palpi  short,  hairy,  orange-yellow. 

FalceSy  maxillai,  labium  and  sternum  concolorous,  normal. 

Abdomen  finely  pubescent,  arched,  short,  the  height  distinctly 
greater  than  the  length;  from  the  base,  which  is  low,  it  ascends 
boldly  until  it  terminates  in  a  somewhat  conical  and  obtuse  point. 
Its  general  colour  is  clay-yellow,  relieved  on  the  upper  surface 
with  four  large  dark  brown  spots,  arranged  in  rows  of  two  each; 
of  these  the  first  pair  is  seated  at  a  little  more  than  one-third  the 
space  from  the  base,  and  the  second  pair  by  an  equal  distance 
from  the  apex  at  the  posterior  extremity;  sides  and  inferior 
surface  clay-yellow  with  dark  brown  markings. 

Epigyne  as  in  figure. 

Loc, — ^Torres  Island,  between  New  Hebrides  and  Santa  Cruz 
Groups. 

Mr.  Walker  succeeded  in  securing  three  specimens  of  the  species 
herein  described — one  male  and  two  females.  Simon  has  recorded 
from  Malekula,  New  Hebrides,  A,  miniatus  of  Doleschall;  and 
from  New  Caledonia,  A,  sublimis,  L.  Koch.*^  The  latter  was 
originally  recorded  from  the  island  of  Upolu,  but  it  also  occurs 
in  Australia.  The  previously  recorded  species  from  Australia 
and  the  South  Sea  Islands  are  : — A.  samoensis^  Camb.,  Samoa; 
A,  antipodianoj  Camb.,  Australia  and  New  Zealand;  A.subfimis, 
L.  Koch,  Upolu;  A.  gracilis,  L.  Koch,  Upolu;  A,  malleiformiSy 
L.  Koch,  Upolu;  A.  incisifrons,  Keys.,  Bowen  and  Sydney;  A, 
miniatus,  Dolesch.,  found  in  all  tropical  regions.  The  species  des- 
cribed by  met  as  Theridion  margaritarium  is  also  an  Argyrodes 

*  Simon,  Ann.  de  la  Soc.  Entom.  France,  1897,  p.  272. 
t  P.  L.S.N.S.W.,  Vol.  viii.  (2nd  Series),  1893.  p.  290,  pi.  x.,  figs.  3,  3a,  36,  3c. 
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(^A.  tnargaritariiig),  and  this  was   collected  by  Air. 
F.B.S.,  at  the  Clarence  River,  N.S.  Wales. 

Goii.iB  T  H  K  B  1  D I O  N,  Walck. 
7.  (I)  Thkhediok  lvdwvs.  E.  Sim. 
Loe. — Noumea,  New  Caledonia. 
Only  one  specimen,  and  that  immature,  was  procured  by  H(Vfl 
Walker.     Simon  recorded  this  species  from  the  Isle  of  Pines, 

GeDUH   Latrodsctus,  Walck. 

6.  Latrodbttus  hassbltii,  Thor. 

Loe. — Chepenehe,  Lifo,  Loyalty  Islands;  Noumea,  New  Cal 
donia. 

Widely  distributed  throughout  Australia,  New  Zealand,  Poly« 
ne«ia,  Papua,  Malaysia  and  India. 

Family   ARGIOPID^.  , 

Bnbfiualt;  TETEAOMITHIS^^ 

Genus  Tbtragnatha,  Latr. 

9.  Tetraonatha  panopka,  L.  Koch. 

/,oc. —Tanna  luid  :Mali-kulii,  Seu- 
Caledonin. 

Originally  recorded  by  Koch  from  S 
from  Mallicolo,  New  Hcbriiles.* 


Hel 


10.    ARf;VROKPKIUA    GRA' 

Loe. — Tanna  and  Aneit; 

Thi>*  species  is  widely  di 
Halmabera,  Araboina,  C 
Bi-itain.t 


,  GuL^r. 

m,  New  Hebrides. 

rilmtcd,  having,'  Iwen  recorded  from 

nm,    Aru,    New   Guinea    and    New 


I-  Focock,  Zoologicnl  Rpf^uIi^ 
.,  Loyalty  Islaii 
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11.    A.  CELBBE8IANA,  Walck. 

Ijqc. — Torres  Islands,  between  New  Hebrides  and  Santa  Cruz 
Groups. 

Widely  distributed,  occurring  in  Burma,  Malaysia,  Papua, 
Australia,  and  South  Pacific  Islands. 

Snbfunily  VEPHHiIVf. 
Genus  N  b  p  h  i  l  a,  Leach. 

12.  Nbphila  mac  d  lata,  Fab. 

Lot, — Tanna,  New  Hebrides. 

Widely  distributed,  ranging  from  Burma  eastward  to  the  South 
Pacific. 

Subfamily  ABQIOPINS. 

Genus  A  r  g  y  o  p  b,  Aud.  k  Sav. 

13.  Abotopb  PICT  a,  L.  Koch. 

Loc, — Malekula,  New  Hebrides. 

Originally  recorded  from  Port  Mackay,  Queensland;  also  from 
Tamata  Station,  Mambare  River,  Neneba,  New  Guinea,  and  New 
Britain. 

14.  A  PLANA,  L.  Koch. 

hoc, — Malekula,  New  Hebrides;  Noumea,  New  Caledonia. 
Previously  recorded  from  Australia,  Yiti,  Ovalau,  and  Tonga. 

G^nus  C  T  R  T  o  p  H  o  R  A,  E.  Sim. 

15.  Cyrtophora  moluccensis,  Dolesch. 

hoc. — Aneityum,  New  Hebrides. 

Widely  distributed  over  India,  Ceylon,  Malaysia,  Papua,  and 
South  Sea  Islands. 

G^nus  A  R  A  N  E  u  s,  Clerck  (  «  Epeira  auct.). 

16.  Araneus  THEisii,  Walck. 

Loc, — Tanna,  Malekula  and  Aneitjnim,  New  Hebrides;  Noumea, 
New  Caledonia. 


nS*  .ABAcemu  vmoit  tbk  bocth  seas, 

IT.  A-  XAcnccB,  L.  Kocfa. 

Zoc— ^oQinea,  Xtv  Cdedoow. 

Ibis,  mad  the  preceding  species,  an  couBon  in 

G«aiH  Gabtibacastra,  Sand. 

18.  GAsnaACASTSA  xoixcacA,  I>  Koch. 
Lee. — Notuoe*,  New  Cskvliwu. 
OriguuUy  raeorded  from  Port  dp  Fnuice^  Konmea,  mud  later,  J 

by  Boe,  fnxn  Britiab  Kew  Game*.' 

Fwmly  THOMISID*. 
Babbit  J  MmnCXSllS. 
G«niu  D  I  iS  A,  Thar. 

19.  Dt.eA  BircscTATA,  sp.nov. 

(PlAte  xxTiil,  ggs.  4,  -la.) 

9.  Cephalotborax2min.)ang,l-{)  mm.  broad;  abdomen  3-7  mm.   I 
long,  2'5  mm.  broad. 

Cephaioihorax  pale  yellowish,  smooth,  glossy,  nearly  as  Imjad 
as  long,  arched.  Parg  cpkaliea,  broad,  arched.  Para  thoracica 
broad,  arched,  radial  grooves  very  faint. 

i"y?s  normal,  black,  each  mounted  upon  a  small,  bluish-grey 


L'-gt  concolorous  with  cephnlothorax,  finely  ] 
armed  with  spines;  of  thu  latter  those  upon  the  tibiie  and  meta- 
tarsi of  the  fii-st  and  second  pairs  are  much  the  longest  and 
strongest.     Relative  lengths  1,  2,  4,  3, 

I'alpi  short,  similar  in  colour  to  legs,  and  armed  with  short 
spin 


Fa'cM  concolorous,  short,  strong,  arched. 


irched,  apices  inclining 


Labium  concolorous,  long,  coniform. 
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Sternum  concolorous  also,  shield-shaped,  truncated  in  front, 
gently  arched,  smooth. 

Abdomen  ovate,  slightly  projecting  over  base  of  cephalothorax, 
arched,  cream-yellow,  finely  reticulated.  Near  anterior  extremity 
a  short,  broad,  median,  longitudinal  band  of  yellowish- grey  com- 
mences, and  this  terminates  near  the  centre;  the  band  is  irregular 
in  outline,  and  has  short,  strong  lateral  projections  from  whence 
a  scheme  of  delicate  tracery  proceeds,  the  latter  being  observable 
only  by  the  aid  of  a  lens;  close  to  the  posterior  extremity  of  this 
longitudinal  bar  there  is  on  each  side  of  it  a  large,  dark  spot  or 
depression;  the  sides  cream-yellow,  reticulated,  inferior  surface 
yellowish-brown,  relieved  by  a  few  small  spots  of  cream-yellow. 

Epiffyne  as  in  figure. 

Loc. — Aneityum,  New  Hebrides. 

20.    DliEA   REGALIS,  Sp.nOV. 

(Plate  xxviii.,  figs.  5,  5a.) 

9.  Cephalothorax  1*8  mm.  long,  1*3  mm.  broad;  abdomen 
2*8  mm.  long,  2*2  mm.  broad. 

Cephahlhorax  and  eyes  as  in  D.  bipunctata. 

Lege  pale  yellowish,  finely  pubescent;  tibiae  and  metatarsi  of 
first  and  second  pairs  armed  with  long,  strong  spines.  Relative 
lengths :  1,2,  4,  3. 

Palpi  short,  concolorous,  finely  pubescent,  and  armed  with 
short  spines. 

FalceSj  mctxUlce  and  labium  concolorous  also;  normal. 

Sternum,  glossy,  gently  arched,  shield-shaped,  truncated  in  front, 
finely  pubescent,  pale  yellowish. 

Abdomen  obovate,  slightly  projecting  over  base  of  cephalotho- 
rax, arched,  yeUow-brown,  encircled  by  a  broad  finely  reticulated 
cream-yellow  band;  the  superior  surface  is  ornamented  with  a 
long,  broad,  sinuous,  finely  reticulated  cream-yellow  design,  and 
this  is  bisected  at  its  anterior  and  broadest  part;  sides  yellow- 
brown  with  cream-yellow  spots;  inferior  surface  yellow-brown. 

Loc, — Malekula,  New  Hebrides. 


taV  TBS  MSTS  IKU, 


G«aM  1 


CLrBTOSIDJB. 


21.  HsrsBorocu  rsaATOBU.  linn. 
A  niiBiber  at  specinnts  of  tins  coaroioa  spider  were  colle 

hj  Mr.  ir&Iker 

/.*•, — Taana,  MsIiAiiU  uiil  Aneitrnm,  New  Hehrid«;  Si 
New-  CaledonU. 

G«I11I9   P  B  T  C  B  1  A,   L.  Koch. 

22.  ftrcHU  GKACiua,  L.  Kocb. 
Luc — Torraa  laluids;  Maleknla  aad  ABMtjnm,  New-  HebridiC'  J 
Fltetio«a^  nconled  frotn  the  isUada  of  Viti  uid  the  Newl 


SbUwUt  CLDHUHIXf. 
GeOBs  Cbikacahthiuii,  C  Koch. 

33.    CHtKACATTBICM   LOXOIKUCTK,  L.  Koch. 

Loc. — ^Tanna,  Ne*  Hebrides. 

24.  CHiRACAyTHicx  GiLvuif,  L.  Koch. 

Faiuilv   LYCO^ID^, 


H'j.  Ltcosa  c 

Aoc— Taiina 

and  Ix)yalty  Isl 


Genu,    Ltcosa.  Lat 
Nos.\,  mil.i. 
iid  .Maleku 


Helji-i.ie^:  Chepenehe,  Lifu, 
d  of  Sauta  Cruz. 


26.  (?)  Lycosa  palauunda,  L.  Kul-Ii. 
ioc— Noumea,  Ne\v  Caledonia. 
Only  one  spet:iinen,  luiij   lliat  iiiimati 
l>ecn  recorded  from  Sydney,  Gay 
:i  the  South  Sea  Islands. 


L.   pahxbnnda   has 
1  Rockliainptoii,  and  also 
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Family  ATTID-ffi. 
Genus  Marptusa,  Thorell. 

27.  Marptusa  complanata,  L.  Koch. 
Loc. — Noumea,  New  Caledonia. 

Previously  recorded  from  Rockhamgton,  Gayndah  and  Port 
Mackay. 

28.  Marptusa  mblanognathus,  Lucas. 
Loc, — Noumea,  New  Caledonia. 

This  species  is  cosmopolitan. 

Genus  B  a  v  i  a,  E.  Sim. 

29.  Bavia  dulcinbrvis,  L.  Koch. 
Loc, — Torres  Island. 

Originally  recorded  from  Pelew  Island. 

G^nus  M  A  R  B  N  o  o,  Peckh. 

30.  Marbnoo  bilinbata,  Peckh. 
Loc. — Tanna,  New  Hebrides. 

Genus  H  a  s  a  r  i  u  s,  E.  Simon. 

31.  Hasarius  garbtti,  L.  Koch. 
Loc. — Malekula,  New  Hebrides. 
Originally  recorded  from  Ragatea. 

32.  Hasaris  diloris,  L.  Koch. 
Loc, — Noumea,  New  Caledonia. 

Previously  recorded  from  Port  Mackay,  Queensland,  and  Viti 

Island. 

Genus  J  o  t  u  s,  L.  Koch. 

33.  JoTUS  ARCi-PLUVii,  Peckh. 

Loc,  —Tanna  and  Malekula,  New  Hebrides. 
Originally  recorded  from  the  Island  of  Santa  Cruz. 

Genus  Plbxippus,  C.  Koch. 

34.  Plbxippus  patkulli,  Aud. 
Loc, — Malekula,  New  Hebrides. 
This  species  is  cosmopolitan. 


I   TBB  SOUTH   SBAB. 


EXPLANATION  OP  PLATE  XXTIU. 


Fig.l  . 

—Leptadrwnui  I'li 

•luUnw 

,  ejea. 

Fig.  la. 

— 

copnlatorj 

orgwi. 

Pie.  a. 

—4rgiir«,lii  wnlknUS-) 

in  profile. 

Fig.  8«. 

— 

(J) 

copuUtorj 

orean. 

Pig.  8. 

—        ..            .. 

(?) 

ia  profile. 

Pig.  $a. 

—        „            ,, 

epigjne. 

Fig.  4. 

—Dicta  biputKlal 

"{?). 

Fig.  4a. 

—     .. 

apigjne 

Fig.  5  .—IHita  rejaiu  ( 2 ), 
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THE  SYSTEMATIC  POSITION  OF  PURPURA  TRITON  I- 

FORMIS  OF  BLAINVILLE. 

By  H.  Lbighton  Kbstbvbn. 

(Plate  xxix.) 

A  good  deal  of  doubt  has  existed  as  to  the  systematic  position 
of  the  mollusc  under  discussion.  It  was  first  described  as  a 
Pwpura  by  Blainville.*  Kienerf  placed  it  in  the  same  genus  in 
his  second  section  Semi-ricinules.  Dunker|  described  it  as 
Adanisia  typicay  classing  it  with  Camitiella,  Tenison-Woods§ 
subsequently  showed  that  Adanisia  was  preoccupied  by  Prof.  E. 
Forbes,  and  replaced  it  by  Agnewia,  Tryon,||  who  next  dealt  with 
it,  transferred  the  species  to  Urosalpynx  on  the  strength  of  its. 
purpuroid  operculum.  His  synonymy  of  it  embraced  Adamsia 
typicay  Dkr.,  A.  adelaidcB,  Ad.  &  Ang.,  and  Purpura  neglectay 
Angas,  the  last  two  as  possible  varieties.  No  one  acquainted 
with  P,  negUcta  in  Sydney  Harbour  would  agree  that  it  conform* 
either  generically  or  specifically  with  P,  tritoni/ormis.  The 
validity  of  A,  adelaidce  is  maintained  by  Dr.  Verco.U 

Watson,**  practically  ignoring  Woods's  correction,  re-instated 
Achmsia  as  a  subgenus  of  Cominella,  The  operculum,  which 
Angasft  had  previously  stated  to  be  purpuroid,  he  considered 
evidence  for,  rather  than  against,  this  classification.  The  speciea 
is  omitted  from  the  Conchologica  Iconica,  the  Conchlyien  Cabinet, 
and  the  Thesaurus  Conchyliorum. 

*Noiiv.  Ann.  du  Mus.  d'Hist.  Nat.  Tome  i.  p.  221,  pi.  10,  fig.  10,  1833. 

+  Coq.  Viv.  Purpurif6re,  i.,  pL  8,  fig.  18. 

X  Proc.  Zool.  Soc.  1856. 

§  Proc.  Boy.  Soc.  Tasmania  for  1877. 

II  Man.  Conch.  Vol.  11.,  1880,  p.  166. 

IT  Trans.  Roy.  Soc.  S.  Aust.,  1895,  Vol.  xix.,  p.  101. 

Chall.  Rep.  Zool.  Vol.  xv.,  Gasteropoda,  1885,  p.  214. 

+t  Proc.  Zool.  Soc.  1867,  p.  192. 
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After  ft  carefal  study  of  the  shcl],  its  apex,  the  operculuin,  sad 
the  molluac  itaelf,  I  have  come  to  the  conoluaioo  that  its  rigbt 
place  is  in  the  genus  Purpura,  where  il  was  first  assigned. 

There  are  three  varieliea  of  the  fihell ;  firstly,  the  typical: 
secondlj,  a  stouter  form  confined  to  Lord  Howe  Island;  thirdly, 
a  lighter  foriu. 

The  form  selected  as  typical  is  of  cx)urse  that  figured  by  BUic- 
ville.  Kiener's  illustration  seems  a  copy  (too  highly  coloured)  of 
Blainville's.  This  aspect  of  ttie  species  is  the  oommonest  on  the 
wMuit  of  New  South  Wales;  it  also  occurs  at  Lord  Howe  Island. 

P.  TRITON  I  FORM  1 3,  Tar.  SMiTQi,  Brazier. 

Furpwra  Smilhi,  Braz.,  Aust.  Mus.  Mem.  No.  iL  Lord  Hotttf^ 
Island,  p.  28.  pi.  ii.,  figs.  1-4,  7-12,  21,  22. 

Heavier,  shorter  apd  stouter  than  the  type;  aplre  shorten 
Sculpture:  body  ^horl — spirals  coarser  than  in  the  type,  beiof 
Tfuscd  into  stout  ^rd-like  ribs;  longitudinals,  consisting  of  coarse 
hair  lines,  moat  p^minent  between  the  ribs,  making  the  inter- 
stices scabrous :  spire — spiral  ribs  ornamented  with  nodules,  as 
broad  as  their  interstices,  in  transverse  oblique  rows;  tho  longi- 
tudinal scabrous  hair-lines  gathered  together  between  these 
iiudiilfs  to  form  riblct.s  nbicli  tend  to  give  the  spire  a  latticed 
api'i'arance.  Ajjerture  smaller  than  in  the  type,  the  revolving 
lirii;  witliin  more  prominent.     Length  I7-2o,  breadth  G-14  mm. 

This  variety  seems  to  bo  conlined  to  Lord  Howe  Island. 

The  name  was  given  to  it  by  Brazier  in  18S9,  without  a 
doscriplion,  and  the  figures  of  it  then  published  were  unfortu- 
nately reversed  in  the  ]^re^s. 


Li^diter  than  tliy  type,  but  of  the  same  outline.  Sculpture- 
spirals  consiisting  of  a  multitude  t<i  fine  lines  overlying  four  or 
five  obsolescent  liroad  low  rounded  ril)s;  longitudinals,  eleven  to 
fifteen  low  rounded  rilw  slightly  liroader  than  their  interstices 
traverse  the  whorls,  Ixitwoen  which  and  the  revolving  ribs  may 
longitudinal   stalirous  luiir-lines.      Aperture   rounder 


I 
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and  larger  than  in  the  type,  dae  to  the  absence  of  a  porcellanons 
thickening  on  the  interior  of  the  outer  lip.  The  revolving  line 
in  the  aperture  are  finer,  more  numerous,  and  stained  dark  brown. 
Proportions  as  in  the  type. 

Hab, — New  South  Wales  and  Lord  Howe  Island. 

Type  to  be  presented  to  the  Australian  Museum. 

The  purpuroid  characters  of  the  adult  shell  are  in  the  aperture. 
The  columellar  area  is  broad  and  flattened,  and  the  thickened  and 
lirate  outer  lip  is'  decidedly  characteristic  of  the  genus  Purpurea 
The  sculpture  of  var.  smithi  is  not  unlike  (in  miniature)  that 
of  P.  succincia,  Martyn. 

Several  apices  of  the  same  type  as  that  of  P,  triUmifbrmia 
have  been  treated  as  adult  mollusca,  and  as  their  history  bears 
directly  on  the  conclusions  I  have  arrived  at,  I  give  the  following 
r^um^  of  it. 

The  first  of  these  was  described  by  Gray*,  as  StrtUhiofaria 
micro8copica.  The  second  is  that  described  by  D'Orbignyt  as 
Sinungera  eancellcUa,  The  third  is  Cheletropis  huxleyi  of  Forbes.  X 
Others  were  meagrely  described  by  A.  Adams  in  various  papers 
in  the  Annals  and  Magazine  of  Natural  History,  and  others  again 
by  Craven§  in  his  Monograph  of  the  genus  Sinusigei^a,  The 
principal  conchological  feature  of  the  three  mentioned  was  the 
possession  of  claw-like  lobes  on  the  outer  lip,  such  as  are  so  plainly 
shown  by  my  fig.  4. 

Dr.  J.  D.  Macdonaldjl  pointed  out  the  anatomical  similarity  of 
Sinusigera  {CheUtropia)  huxleyi  Uy  Macgillivrayiapelagica^  Forbes 
{loc,  cit,  p.  383),  another  pelagic  gasteropod  embryo;  and,  being 
under  the  impression  that  they  were  adult  mollusc's,  suggested 
that  they  should  be  placed  in  an  order  by  themselves.  A.  AdamsIT 
wrote  that  the  genus  Sinusigera  belonged  to  the  MacgUlivrayidce, 


*  Zool.  Voy.  Blossom,  1839,  p.  108. 

t  Hist.  Pol.  y  Nat.  de  Cuba,  1846,  MoU.  Vol.  v.,  p.  241. 

;  Voy.  Battlesnake,  1852,  Vol.  ii.  Append.  385,  pi.  iii.,  figs.  9  a  and  6. 

§  Ann.  Soc.  Mai.  Belgique,  1877,  Vol.  xli. 

II  PhU.  Trans.  1854,  Vol.  145,  pp.  289297. 

1[  Ann.  Mag.  Nat.  Hist.,  June,  1857,  p.  461. 
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and  proposed  the  miborder  Sraehioetphala  for  the  reception  o£  tlie 
Eamily.  In  the  first  volume  of  their  "Genera  of  Bet-ent  Mollusc*" 
(p.  GO,  1853),  the  brothers  Adams  placed  the  genus  Sinnn^era 
Kmong  the  Pteropoda,  but  in  the  second  volume  (ld5S,  p.  613)  a» 
a  result  of  Dr.  Macdoauld's  article  they  placed  it  among  the 
Heteropoda  in  their  family  M^egiU ivrayidf.. 

The  firot  to  renlise  that  Simmiffera  was  an  embryonic  &nd  not 
an  adult  moliuac  was  Dr.  J.  D.  Macdonald,*  in  1858,  and  be  gave 
his  reasons  for  supposing  one  he  hod  found  to  be  the  pullus  uf  a 
Fedicularia. 

As  the  apex  of  the  Pedicuiaria  he  figured  sliows  at  least  tvo  ■ 
smooth  and  three  cancellated  whorls,  and  the  pulluH  shows  only  | 
•ne  cancellated  whorl,  and  as.  there  is  also  u  difference  of  contoar, 
we  may  be  allowed  to  doubt  the  correctness  of  his  conclusions 
till  further  proof  is  forthcoming.  Dautzenbergt  figures  the  apex 
of  a  Fedicularia,  but  he  does  not  mention  any  Sinusigera-charact«r8. 
Further,  it  might  be  well  to  Dotice  that  Macdunuld's  pollua,  which 
is  very  similar  to  the  one  I  figursj  came  from  about  the  same 
locality. 

This  note  of  Macdonald's,  although  it  sowed  the  seeds  of  doubt, 
did  not  settle  the  niatt^^r  conclusively,  for  A.  Adams  described 
seviTiil  sulis(!c[Uf!nt  111  its  appfunuiiv,  and  Craven'.s  monograph,  in 
which  he  described  new  species,  was  published  in  1877.  The 
latter  considered  the  coiiNtaticy  of  shape  and  si/.e  of  each  species 
proof  of  the  stability  of  the  genus. 

Jousseaumi',*  iii  a  "  Note  sur  le  dcvelop[>ement  des  coquilles,'' 
says  thiit  Muns.  Culainle,  of  Ucn^uela,  had  found  that  the  embry- 
onic whorls  of  /'.  /lomrintiima,  Linn.,  show  all  the  characters  of  a 
Sitiusij;erii.  (JravtnS  lij^ures  a  young  stage  in  the  growth  of  a 
Purpura  showing  the  Si nusigora- character  of  the  pullus;  this  he 
believes  is  /',  liiFiiiimtonia,  and  i-emarks  that  the  pullus  is  very 
siniihir  to  S.  cancel/ata,  D'Orb.     CroMse||  republished  his  figures, 

■  Trnns.  Linn.  Soc,  Loud.  Vol.  xili.  p.  -HI. 
t  Result.  Cftiii|).  Scicn.  do  I'tince  do  Montico.  Faac.  i,.  pi.  iv.,  figs.  2a-2i. 
;  Lc  Naturalinle,  1WS'2,  p.  183. 
§  Ann.  Miip.  N;U.  Hiai.  Iw:),  p.  141. 
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and  con6rmed  his  conclusions.  Dautzenberg  also  figured  a  young 
stage  of  /*.  hcemaatoma  showing  the  same  characters.*  This 
figure  was  copied  by  Simroth  in  Bronn's  Klass.  u,  Ord.  (Band  iii., 
1899,  taf.  xxi.,  fig.  9). 

According  to  Tryon  (loc.  city  p.  52),  A.  Adams  has  referred  a 
Sinnsigera  to  P,  biaeralisj  Blainv. 

Figure  1  of  Plate  xxix.,  shows  the  Sinusigera-character  of  the 
apex  of  P.  auccinctay  Martyn.  Figures  2-3  represent  different 
stages  in  the  early  growth  of  P,  tritoniformiay  and  show  plainly 
that  this  species  also  has  an  apex  of  the  Sinusigera-type.  That 
P,  tritoniformis  has  an  apex  of  this  type  was  first  noticed  by  Mr. 
A.  U.  Henn  (Proc.  Linn.  Soc.  N.S.W.  (2)  Vol.  ix.  1894,  p.  167) 

Figure  4  represents  a  detached  puUus  of  this  type  obtained 
in  the  towing-net  360  miles  north-east  of  Sydney;  a  similar  pullus 
was  dredged  by  Brazier  in  Vaucluse  Bay,  Port  Jackson.  This 
may  be  the  embryo  of  F,  tritoniformis,  but  so  great  is  the 
resemblance  between  the  apex  of  that  species  and  that  of  P, 
auccincta  that  at  present  it  is  impossible  to  tell  to  which  species 
the  specimen  figured  belongs.  It  is  probable  that  in  the  embry- 
onic stage  they  are  exactly  similar.  The  little  shell  answers  well 
to  Forbes'  description  and  figure  of  Cheletropia  htiodeyiy  but  in 
view  of  the  similarity  mentioned  above  I  refrain  from  saying 
definitely  that  it  is  that  species. 

We  cannot  yet  decide  on  the  value  of  the  apex  for  classificatory 
purposes,  but  since  the  only  three  embryos  of  this  extraordinary 
type  that  have  been  followed  to  their  later  stages  have  proved  to 
be  those  of  Purpurea,  such  an  apex  may  surely  be  taken  as  a  guide 
to  the  generic  position. 

It  has  occurred  to  me  that  the  tooth  of  Monoceraa  may  possibly 
be  a  perpetuation  of  the  lower  Sinusigera-lobe.  It  would  be 
interesting  to  know  whether  the  species  of  that  genus  have  an 
apex  of  the  type. 

I  do  not  expect  the  embryo  of  every  Purpura  to  be  of  the 
Sinusigera-type,  but  every  embryo  of  the  type  to  be  that  of  a 
Purpura. 

♦  Loc.  cit.,  p.  38,  pL  ii.,  fig.  6. 
36 
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By  "Sinueigera-type  "  I  niean  an  embryo  bearin 
lip  the  cUw-]ik«  processes  and  coasequent  mn\i&  da  noticeable  in 
all  the  examples  mentioned.  I  know  that  Dall*  has  propotied 
the  name  Sinnsigera  for  cancellated  apices  of  the  Plevrotomids; 
but  with  all  deference  to  one  so  much  my  senior  I  would  suggeafe 
that  the  terra  ware  betUir  restricted  to  such  as  I  mention  abov*. 
The  operculum,  bh  Angas  eaid,  is  purpuroid;  the  nucleus  ia 
placed  in  the  middle  of  the  outer  edge.  The  inner  surface  is 
finely  striated. 

o  closely  resemblea  P,  succincla  that  but  for 

mid  l>e  {ilmoat  impossible  for  the  dissector 

s  working  on  the  young  of  that  species  or  an 

The  two  dentitions  are   represiented  in 

vill  \ni  observed  that  the  difference 
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The  mollusc  itself  a 
the  lingual  ribbon  il  v 
to  tell  whether  he  v 
adult  /'.  Iritoniforir 
figs.  5-6  of  Plate  xxix. 
between  these  two  radula  is  one  of  degree  rather  than  of  kind. 

Nummary. — tn  the  preceding  pages  reasons  are  given  for 
removing  P.  tritoni/ormU  from  Uroaalpinx  and  Gomitulla  and 
transferring  it  to  Purpura,  It  remains  to  select  a  subgenus  of 
the  Iiittar  for  its  recf  ption.  By  the  form  of  the  shell  Poly'iv/m 
might  claim  it,  but  the  resemblance  of  the  larval  shell  and  of  anato- 
niicn,!  characln-S  to  P.  ii7icri»rln  is  so  close  that  Trockia  would 
sociii  iiiorc  ap]ir,.print,>. 

The  nanie.^  Adamsia  ;tn<l  Aij,t/:,fi.i  conseijucntly  Inpse  into  the 
synonomy  of  Troc/iiu. 


I^XI'LAN'ATION  OF  J'LATE  XXIX. 
of  /'"Jji;im  ,r„c,»,f,i,  Mnrtvii;  h-nglh  -IS  mm. 
(if  riiijmrii  Irilonij'orimia,  lilaiiiv.;  LenKlli  3  mm. 

iliryo  lit  the  SinuaiRern-tTpe;  length  2,  breadth  I '3 


Fif!.  7. — OpeTCiiluin  o(  I'lirpiii 
Fit:,  H.  — Oiierciihmi  of  7'iir;ii(, 


•  Hlftke  Moll.  Vol.  ii.,  p.  124. 
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NOTES   AND    EXHIBITS. 

Mr.  Froggatt  exhibited  specimens  of  the  two  sexes  of  the  large 
spiny  phasmid,  Extqtoaoma  tiaratum,  Macl.  The  female  is  not 
uncommon  in  the  coastal  scrubs,  but  the  male  is  comparatively 
rare. 

Mr.  Harper  contributed  a  supplementary  Note  on  the  **  Onvar  " 
or  wrist-guard  of  Malekula.  "  After  my  paper  {antea,  p.  233) 
was  read,  I  obtained  further  information  from  Rev.  T.  Watt 
Leggatt,  of  Malekula.  The  same  spiral  band  mentioned  as  being 
used  in  the  islands  to  the  north  is  also  common  in  Malekula.  to- 
gether  with  a  simpler  form,  consisting  merely  of  the  mid-rib  of  a 
banana  leaf  twisted  round  the  wrist:  The  form  figured  is  worn 
loosely  as  a  rule;  but  when  fighting  is  imminent  it  is  laced  tightly 
with  a  grass  fibre.  Further,  Mr.  Leggatt  has  investigated  the 
name  usually  given  for  the  guard,  viz.,  *  onvar. ^  He  discovers 
that  the  correct  title  in  the  Aulua  district  (Port  Sandwich)  is 
nehonvar,  derived  from  nehono,  the  face,  and  verna,  the  hand  — 
ver  or  var  being  the  root  for  hand,  as  verangk,  my  hand;  vertm,  thy 
hand;  verna,  his  hand.  The  word  really  means  the  face  of  the  hand, 
t.6.,  the  thing  that  stands  before  the  hand  to  protect  it.  In  the 
Maskelyne  Group,  south  of  Malekula,  the  guard  is  called  nahonva. 
In  Pangkumu  it  is  named  as  at  Aulua.  In  the  Uripio  district 
the  word  used  is  bekver,  the  derivation  of  which  Mr.  Leggatt  has 
not  been  able  to  discover."  [The  matter  here  given  in  its  proper 
place,  was  also  printed  on  a  slip  and  inserted  to  face  p.  236  of 
Part  2  of  this  Volume,  for  the  sake  of  completeness. — Ed.]. 

Mr.  Rainbow  exhibited  specimens  of  a  common  but  interesting 
spider,  Desis  marina,  0.  P.  Camb.,  from  Port  Jackson.  This 
species  is  widely  distributed,  not  only  on  the  Australian  coast 
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generally,  between  tide-marks,  1)ut  also  in  New  Zealand  and  New 
Caledonia.  In  localitiea  where  lAlhodomus  occurs  it  is  foand 
occupying  tLe  disused  hulcs  of  the  latter:  but  in  nitnationa  free 
from  coral,  the  spider  may  be  sought  for  under  stor.es,  in  fissures, 
or  in  tunnels  bored  by  auch  molluscs  as  t^enerupin  and  Pholaa,  or. 
in  fact,  any  natural  cavity.  The  water  is  kept  out  of  their 
dwellings  by  a.  curtain  of  thickly  matt-ed  web.  The  alidomen  of 
Deaii  is  thickly  coated  with  downy  hairs,  which  entangling  a 
quantity  of  air,  and  detaining  it  round  the  body  during  its 
immersion,  gives  to  the  spider  when  diving  the  appearance  of  » 
body  covered  with  globules  of  quicksilver,  Should  the  air  within 
its  chamlier  become  exhaustmi,  the  spider  returns  to  the  surface 
and  procures  a  fi-esh  supply. 

The  President  exhibited  a  double- flowered  .spathoof  the  common 
Arum  lily,  Riehardia  africana,  Kth. ;  and  a  specimen  of  Eucalyptut 
tereticoriiis,  Sm.,  from  the  Astrolable  Range,  Kew  Guinea.  Also, 
on  behalf  of  Mr.  fl  Betcha,  who  collected  it,  a  spirit  specimen  of  ' 
Balanophora  fungota,  Forat.,  a  root-parasite  in  dense,  moist,  coast 
forest,  near  Cairns,  N.  Queensland  (August,  1901).  It  is, 
as  far  as  known,  the  only  representative  in  Australia  of  the  inter- 
esting OrdtT  iif  Tlalnnoplior/r;  root -parasites  of  a  more  or  less 
fungus-like  haint,  l)ut  liplungin;;  to  the  Dicotyltfions,  and  allied  to 
the  Olaciif"-  and  ArlntolochuicK: 


Mr.  Fletche 


'xliibitetl  co[)ii-s  of  the  two  published  hooks,  and 
teresting  relics,  of  .lohn  William  Lewin,  "  naturalist  and 
"  who  settled  in  New  South  Wales  in  179S;  and  whose 
a  until  i-eeently  reposed  In  what  was  the  Devonshire  iStreet 
Cemetery.  The  exhibit  included  a  few  of  Jjewiu's  undouhtedly  very 
numerous  unpublished  drawings;  also  early  impressions  of  some 
of  his  published  illuslrations  of  birds  and  insects  which  were 
engra\ed,  printed  and  ciiluured  in  the  Colony;  accompanying 
them  arc  his  MS.  obst-rvatious  on  the  animals  which  served  as  the 
Imsis  of  the  text  wIulOi  was  printed  in  England  :  these  are  now 
s  Socielv.      A  sketcli  of   Lew; 
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WEDNESDAY,  OCTOBER  30th,  1901. 


The  Ordinary  Monthly  Meeting  of  the  Society  was  held  in  the 
Linnean  Hall,  Ithaca  Road,  Elizabeth  Bay,  on  Wednesday 
evening,  October  30th,  1901. 


Mr.  J.  H.  Maiden,  F.L.S.,  <kc.,  President,  in  the  Chair. 


Mr.  R.  L.  Cherry,  Catherine  Hill  Bay,  Newcastle,  and  Dr. 
J.  H.  Mat,  Bundaberg,  Q.,  were  elected  Ordinary  Members  of  the 
Society. 
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Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  ix.  Part  4  (October,  1901).  From  the  Hon, 
t^ie  Secretary  for  Agriculture. 

Royal  Geographical  Society  of  Australasia,  Queensland  Branch, 
— Queensland  Geographical  Journal.  Vol.  x  vi.  ( 1 900  1901).  From 
the  Society. 

Botanical  Gardens  and  Domains,  Sydney — Report  for  the 
Year  1900  (1901).     From  the  Director. 

Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xii.  Part  10  (October,  1901). 
From  the  Hon.  the  Minister  for  Mines  and  Agriculture. 

Royal  Anthropological  Society  of  Australasia,  Sydney — Science 
of  Man.  Vol.  iv.  n.s.  Nos.  8-9  (September-October,  1901).  From 
the  Society. 

Royal  Society  of  New  South  Wales,  Sydney — Abstract  of  Pro- 
ceedings, October  2nd,  1901.     From  the  Society. 


Vol.  xiv.  No.  B  (October,  1901 }.     Fnm 
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The  Surveyor,  Sydney. 
Ik-  Editor. 

AuHtr&lAaiut  Jourual  of  Pharmacy,  Melbourue.     Vol.  s 
190(Octol.er,  1901).     From  th«  Bditor. 

AiixlniluMii  Omithologixts'  Union,  Melbourne— The  Emc. 
Vol.  i.  Pwt.  1  (dctoljor,  1901),     From  tJu  Union. 

l>i4Mrtiii(inl  of  Minos,  Melbourne — Report  on  Brown  Coal 
fi-om  Nairoc&D  and  from  Deau's  Marsh.  By  H.  C.  JenkiDB, 
A.Uti.M.,  Uovernment  MeUtllurgiat.  From  the  Searelary  /or 
Miitat. 

Fidld  NaturalMta'  Cl«b  of  Victoria,  Melbourne — Victorian 
Nftturalist.     Vol.  xviii.  No.  6  (October,  1901).     Froai  Ike  Club. 

Public  Library,  Muaeums,  and  National  Gallery  of  Victoria, 
Melbourne— lloport  of  the  Trustees  for  1900  (1901).  Frtim  tht 
Ttu»Im». 

Departnieiil  of  Miaea,  Hobart— G(>yenim«it  Otologist's  Report 
outhBTiii  Milling  District  of  Ben  Lomond  (June,  1901;:  Assist- 
ant Covernraent  Geologist's  Report  on  some  Wolfram  Sections 

iiciir  Pioimui  Hivuls  (Sof.tciuUT.  1901).      Fro'ii   (he  f<ecrilary  for 


lK'|.artJiH-iLt  ut  .AgLiriihuiv,  Perth,  \V. A.— Journal.  Vol.  iv. 
Pjirts.-J  HSria.-(li.>t.,  l;iUl).      Fri'm  the  Seceelary. 

ISritish  Mu,s<'iitii  (Niit.  Hist),  London— Catalogue  of  the 
Meso/oic  Pliiiits  ill  lliu  Ot'iiartiiieiit  of  Geology.  Part  iii.  (1900). 
Uy  A.  C.  Sew.nii,  M,A„  F.li.«.,  F.G.W. :  Catalof;ue  of  Wehvitach^s 
African  Phviits.  Dicotyledons.  Part  iv.  (1900) ;  Vol.  ii.  Part  2. 
Crypti>gftmia(1901)  :  Hand-List  of  tlie  Genera  and  Species  of 
liii-ds.  Vol.  ii.(l'JOO),  Hy  H.  B.  Shaipe,  LLD.  :  Illustrations 
of  the  Botany  of  f.'aptain  Cook's  Voyage  Round  the  World  in 
H.M.B.  "  Endeavour  ■■  in  1708-1771.  By  the  Right  Hon.  Hir 
Joseph  Banks,  Bart.,  K.B.,  P.K.S.,  and  Dr.  D.  Colander,  F.R.S. 
With    Det<?riiiinations  by  James   Britten,  F.L.S.      Part  ii.      Aus- 
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Manchester  literary  and  Philosophical  Society — Memoirs  and 
Proceedings.     YoL  xIt.  Pkrt  4  (1900-1901).     From  the  Society. 

Royal  Microscopical  Society,  London— Journal,  1901.  Part  4 
(August,  1901).     From  the  Society, 

Royal  Society  of  London — Proceedings.  Vol.  Ixviii.  No.  449 
(September,  1901).     From  the  Society. 

Zoological  Society  of  London  —  Proceedings,  1901.  Vol.  i. 
Part  1  (June,  1901).     From  the  Society. 

Royal  Irish  Academy,  Dublin — Proceedings.  Third  Series. 
Vol.  vi  No.  2  (1901) ;  Vol.  vii.  (1901).     From  the  Academy. 

Perak  €k>vemment  Gazette,  Taiping.  Vol.  xiv.  Nos.  26-27 
(AugustrSeptember,  1901).     From  the  Government  Secretary. 

Canadian  Institute,  Toronto — Transactions.  Vol.  vii.  Part  1 
(No.  13;  August,  1901).     Frofn  the  Institute. 

Academy  of  Natural  Sciences,  Philadelphia — Proceedings. 
VoLliii.  Parti.  (Jan. -March,  1901).     From  the  Academy. 

American  Academy  of  Arts  and  Sciences,  Boston — Proceedings. 
Vol.  XXX vi.  Nos.  24-28  (April,  1901).     From  the  Academy. 

American  Museum  of  Natural  History,  New  York — Annual 
Report  for  the  Year  1900 :  Bulletin.  Vol.  xiv.  Articles  ix.-x. 
and  xix.,  pp.  91-148  and  225-228  (May,  1901) :  Memoirs.  Vol.  i. 
Part  6  (March,  1901).     From  the  Museum. 

American  Naturalist,  Cambridge,  U.S.A.  VoL  xxxv.  Nos. 
416-417  (August-September,  1901).     From  the  Editor. 

Bureau  of  American  Ethnology,  Washington — Seventeenth 
Annual  Report  (1895-96).     Part  2  (1898).     From  the  Director. 

Cincinnati  Society  of  Natural  History — Journal.  Vol.  xix. 
Nos.  7-8  (December,  1900-March,  1901).     From  the  Society. 

Denison  University,  Granville,  Ohio — Bulletin  of  the  Scientific 
Laboratories.  Vol.  xL  Article  x.,  pp.  240-264  (February,  1901). 
From  the  University. 
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Johnii  Hopkiim  Univortiitj',  Bftltimore— Hospital  EullMin- 
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th*  Univrrtitj/. 

Muiouru  of  Comparative  Zoology  at  Harvard  College,  Cuu- 
Ijruigo,  Masn.,  U.S.A  — Bnlklin.  Vol.  xxxvU.  No.  3  (September, 
l!tOI),     From  the  Director. 
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Unilvit)  HUted  OMilugioal  Survey.  Washington — Mapof  Alaska 
nhowiog  known  Ould-lwaring  Rocks,  &e.  (1898) :  Preliminary 
Ksport  on  the  CupH  Nomo  Qolil  Region,  Alaska  (1900)  :  Twen- 
H«lh  Annnal  Report  (1898-99).  Parts  3,  3,  4,  5  (with  Portfolirt 
of  Mapii)«nd  7  (I'JUO);  Bulletin.  1900.  Nos.  IflS-US  (1900) : 
Monographt.     Vol.  xxxix.-xl.  (1900).     From  the  Dirtetor. 

Waahinglon  Academy  of  Sciences— Proceedings.  Vol.  liL  pp. 
afl7-3C3,  363-3T0(  August,  1901).     F,-o>u  the  Aeademj/. 

WivHinain  Acndcniy  of  Sciences,  Arts,  and  Letters— Tran sac- 

li..ii^       V,.l.  viii    l\iil.  1  (1!100).      From  ihe  Academy. 

Il.'iiii.v  Paiuiln  liisi,,.].  Mus..iiiti,  HoMoliiln -Memoirs,  Vol.  i. 
N..  ;l(K.-y    In    ll.i'    Minis    of    tin-    ILnviiiiim    Group-      By  \V.  A, 
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llx'    Minis    of 

From  ll>->  .M<., 

..nal   .1.-    M.mu- 

rom  Ih.-  M„m;. 


-Ati/ile? 


Tomo  ii 


Entr 


i.  Itiinil.  2ll.-fl; 


1,  Calcutlji-Cdtaloguc  of  the  Indian  Decapod 
.  /tnii-lii/urii.  FiL-'cioulus  i.  Introduction,  and 
mMc.:.t.     By  A.  Alcock,  M.B,,  LL.D,  F.R.S. 

turso^ichic'lite,  Ik-rlin, 
vi.Jalirgaii«(l900). 
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i.  Band.  2  Heft.  1  Halfte. 
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Gesellschaft  fiir  Erdkunde  zu  Berlin — Yerhandlungen.  Band 
xxviii.  No.  3  (1901)  :  Zeitschrift.  Band  xxxv.  No.  6  (1900) ;  Band 
XXX vi.  No.  1  (1901).     From  the  Society. 
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the  Society. 

Naturhistorischer  Verein  in  Bonn  am  Rhein — Verhandlungen. 
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Senckenbergische  Naturforschende  Gesellschaft  in  Frankfurt 
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Society. 
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Society. 

Soci^t^  Beige  de  Microscopie,  Bruxelles — Annales.  26"*Ann^e 
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Soci^t^  Entomologique  de  Belgique,  Bruxelles  —  Annales. 
Tome  xlv.  (1900).     From  the  Society. 
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1.— ON  EUCALYPTUS  PULVERULENTA,  Sims. 
By  J.  H.  Maiden,  Botanic  Gardens,  Sydney. 

Prefatory  Remarks. 

My  co-worker  (Mr.  Deane^  and  myself  having  brought  to  an 
end  the  series  of  eight  papers  on  the  Eucalypts  of  New  South 
Wales,  which  will  be  found  in  Vols,  xx.-xxvi.  (1895  and  1896- 
1901)  of  these  Proceedings,  I  have  undertaken  some  further  work 
in  connection  with  the  genus,  partly  of  a  recapitulatory  character. 
I  do  not  intend  to  confine  my  observations  to  the  Eucalypts  of 
this  State,  for  to  understand  many  species  it  is  absolutely  necessary 
to  follow  them  over  a  range  as  extensive  as  possible.  I  have 
spared  neither  pains  nor  expense  to  consult  types,  and  I  venture 
to  offer  to  the  Society  some  papers  including  a  number  of  original 
observations  in  regard  to  certain  species,  and  I  will  endeavour  ta 
clear  up  difficult  points  of  synonymy. 

It  seems  to  me  that  this  method  of  dealing  with  a  single  speciea 
will  be  found  most  generally  useful  in  practice.  Other  papers 
will  be  submitted  from  time  to  time;  some  further  ones  have  been 
accepted  for  publication  by  other  Societies  in  and  out  of  Aus- 
tralia. 

Introductory. 

I  would  invite  attention  to  the  following  passage  in  Mueller'a 
Eucalyptographia  (under  E.  pulverulenta) : — 

la  the  Bjsiematic  definition  and  the  illustration  I  have  not  included  an 
Eucalypt,  the  leaves  of  which  in  aged  trees  become  elongated-lanceolar,  much 
aarrowed  upward,  and  even  somewhat  sickle-shaped,  though  their  base 
remains  rounded  and  their  stalk  very  short;  moreover  in  the  above  mentioned 
state  some  of  the  upper  leaves  become  alternate  or  scattered.  This  particular 
Eucalypt  was  noticed  in  Upper  Oippsland  by  Mr.  A.  W.  Howitt,  and  near 
the  Ovens  Biver  by  Mr.  C.  Falck.  There  is  every  reason  to  assume  that  it 
is  merely  a  state  of  E,  pulverulenta,  mediating  a  transit  to  E,  Stuartiana, 
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Indeed  it  wbs  with  Bome  reluetnnca  that  E.  pul'^eruleafa  became  a 
Bcoepted  in  the  present  work,  from  which  all  dobioDB  epecies  tat  dislifid  \ 
illnetration  have  been  aad  are  Ut  be  rigotousl;  ezoluded.  As,  however,  B. 
puhiruUiil'i  is  the  on!;  species  with  oppogite  leaveB,  indigenoue  to  the  ooton; 
ol  Victoria,  it  was  deemed  desirable  to  accord  [iiU  elucidation  to  it.  Thil 
fiaall;  nanow-leaved  form  ol  E.  piilveriilento,  when  yet  in  ita  joung  bnehj 
state,  has  the  leaves  alt  broad  and  opposite;  but  they  do  not  oonticne  in  that 
loim,  contraril;  to  what  ia  noted  etflewhere.  Mr.  Falok  observed  that  tha 
bark  of  this  Bucalypt  is  pervaded  bj  a  peculiar  somewhat  terebinthine  odor,„ 
so  muoh  BO  as  to  have  g,iita  rise  to  the  local  name  -'  Turpentine -tree 
this  specieH. 

In  this  passage  Mueller  refers  to  a  la.ni:eol a r- leaved  form  of  S. 
pulventlenla  which  will  lie  referred  to  in  detail  presently, 
himself  inclined  to  the  Iwlief  that  it  was  a  form  of  E.  pulreriiltinla, 
and  yet  by  a  train  of  reasoning'  that  I  am  unable  to  follow,  1 
seems  to  throw  doubt  on  the  validity  tpf  Ji.  puheniUnla,  Sims,  i 
a  species.     There  ia  no  doubt,  however,  that  it  is  a  good  species^  J 
and  its  recogoition  dates  from  the  year  1819. 

I  am  of  the  opinion  that  the  lanceolar-leaved  trees  in  question '1 
are  a  form  of  E.  pidveruUnla. 

Mr.  A.  W.  Howitt  brought  the  matter  of  the  variation  of  E. 
pulo'.rulenla  prominently  under  notice  in  a  paper  on  "The 
Occurrence  of  Eiica/y/ilns  /ni/vurnl'nita  in  Victoria,'"'  in  which  he 
clearly  proves  lliat  tb;it  species  is  not  dirtercnt  from  one  of  ibe 
trees  which  p.is.se.s  uuihr  the  name  of  E.  .'ifimrliaita  in  Victoria. 

I  have  studied  E.  jinh'er^ilnirdi  in  tlic  field  from  Mellwurne  in 
tlie  south  to  Tcnterfield  on  (lie  New  South  Wale.s-Queenaland 
border,  and  have  come  to  the  conclusion  thiit  it  h  more  variable 
tliaii  has  been  hitherto  uiidcrstowl,  and  (hat  the  "Apple"  or 
'•  Peppermint"  (not  the  "  l!ut  Duf')  of  Victoria  and  the  Black 
Peppermint  of  New  England  are  con.specilic  with  tiie  Arg3-Ie 
Apple.  This  will  require  the  description  of  E.  piilveriihiita,  Sims 
(brief  and  impei-fect  like  all  the  early  descriptions  of  Eucalypts) 
to  be  amended  in  the  direction  indicated  by  Dcane  and  Maiden 
under  E.  novn-amj/ici',   namely,  that   the  iiiatnre  leaves  may  Ije 
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lanceolate.  E,  nova-anglica  was  described  on  New  England 
specimens,  but  I  find  that  there  are  identical  forms  in  Victoria, 
and  perhaps  it  would  be  well  to  recognise  Howitt's  variety-name 
lanceolata  for  those  forms  that  depart  most  from  the  type.  At 
the  same  time  its  use  may  be  inconvenient,  since  the  lanceolar 
leaves  are  found  also  on  the  type. 

In  my  opinion,  therefore,  the  name  E,  Stuartiana  should  be 
abandoned  for  the  "Apple  or  Peppermint"  of  Victoria  and 
retained  for  the  "  Apple  or  But  But "  of  Victoria,  which  is  the 
equivalent  of  the  "  Apple  or  White  Peppermint "  of  New  South 
Wales.  A  separate  paper  on  E,  Stuartiana,  F.v.M.,  as  I  under- 
stand it,  will  make  my  meaning  clear. 

Synonyms. 

Eueali/ptiM  pulverulenta,  Sims,  Bot.  Mag.,  t.  2087. 

Eucalyptus  cordata,  Loddiges,  Bot.  Cab.,  t.  328,  non  Labill. 

Eucalyptus  perfoliala.  Herb,  various. 

Etbcalyptus  Stuartiana,  F.v.M.,  B.Fl.  iiL  243,  and  Eucalypto- 
graphia,  partim. 

Eucalyptus  cinersa,  F.v.M.,  B.Fl.  iii.  239. 

Eucalyptus  pult>erulenta,  Sims,  var.  lanceolata,  Howitt.* 

Eucalyptus  nova-anglica,  Deane  and  Maiden,  f 

I  doubt  that  E.  pulvigera,  A.  Cunn.,  is  a  synonym  of  E.  put- 
verulenta,  Sims,  (although  so  stated  in  B.Fl.  iii.  224)  for  reasons 
which  will  be  given  presently.  I  will  again  refer  to  the  matter 
when  I  deal  separately  with  E.  cordata,  Labill. 

E,  cordata,  Lodd.,  Bot.  Cab.,  t.  3*28. — There  is  a  general 
account  but  no  proper  description  of  this  plant,  which  would  be 
ignored  except  for  the  figure. 

The  plant  is  referred  to  in  Link's  Enumeratio,  p.  31,  in  the 
following  words — "  E.  cordata,  Loddig.,  Bot.  Cab.  Hab.  in  Aus- 
tralia. Eucalypti  species  rarissime  in  hybernaculis  florent,  et  in 
foliis  simillimse  sunt,  hinc  difficile  diagnoscuntur  dubias  itaque 

♦  Report  Aust.  Assoc.  Adv.  of  Sc.  vii.  517  (Sydney  Meeting), 
t  These  Proceedings,  xziv.  616. 
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tantuiu  licuit  proponere  apecies,"  an  onsatisfactory  descripttoa 
which  is  given  here  because  of  the  rarity  of  the  work. 

Loddigeii'  figareis  almost  a.  facsimile  of  that  of  E.  jndvtruUnta, 
Sims,  (Bot.  Mag.  t.  3087). 

In  Harb.  Oxon.  there  it  a  apecimen  'Eucalyptus  cordata, 
Loddigea  culta."  It  ie  probably  E.  piilverulenlii,  Sims,  an  opinion 
Klrendy  expressed  by  Mueller  in  KucalypCographia;  al  ttie  same 
time  I  do  not  think  it  would  be  pwjsible  from  the  ]Dat«rial  avail- 
&ble,  and  in  al)sence  of  notes  on  the  bark,  to  say  that  it  is  not 
the  pulvifftra  form  of  E.  eorJala. 

Loddigea  states  that  hia  plant  was  a  native  of  Van  Diemen'a 
Land;  if  this  be  correct  (and  a  mistake  can  easily  bo  made]  it 
cannot  be  S.  puh-erulenla,  as  that  spcciea  has  not  yet  been  dis- 
covered in  Tasmania,  Loddigeu' plat«  was  published  in  1819,  and 
it  is  quite  possible  that  the  plant  was  raised  from  eardata  (pu/- 
vitfera)  seed  collected  by  Allan  Cunningham  or  Fraser  in  the 
Expedition  of  1817.  It  ia  also  possible  that  the  plant  was  raised 
from  aeed  of  true  pulverulenla  gathered  in  the  County  of  Argyle 
or  Camden,  N.S.W.  The  point  can  hardly  be  settled  without 
further  evidence. 

a.  E.  perfoliala.  Cult.  Madeira  (Mount  Villa,  July,  I83T). 
Coll.  l>r.  .1.  F.  LippoM.  ex  berb.  Prof.  It.  Graham  in  herb.  Cant. 
In  youii;;  bud  nnly.     This  seems  in  be  E.  pulve.rnl'.rita,  Sims. 

A  spcL^imen  in  li-nf  only  in  herb.  Cant.  (Miis.  Mavtyn)  Iwaring 
(he  label  "  iliis  m.iri'  riinml-ieaved  than  the  other"  has  small, 
nearly  urbicular  ]>i'rfoliate  leavi's.      It  may  Ijc  E.  pidvnrHlruta, 

b.  E.  pirfoliata,  Desf,  may  be  E.  </?uA»/.(s  (B.Fl.  ill.  200j. 

C.  E.  iie'rfolial.1,  A.  Cunii.  Mri.,  may  be  K.  Slnarliana,  F.v.M., 
or  E.  Cainhri;/''',  I>eane  and  Maiden  (see  p.  .5.57). 

<l.  E.  p'.rfolla(iig,  Hort.  Bot.  Cantab.  6th  April,  1834.  J.  S. 
Henslovv.     In  herb.  Cant.     In  bud  only. 

This  is  pmliably  E.  pulrerul'-.ita,  Sims.  Al  the  samp  time  it 
may  bo  the  ;)"/r;i'.'/'')-n  f.)rm  of  /■'.  curtlntti, 

E.  chi'.rea,  F.v.M.  (B.FL  iii.  -IVi).  Leaves  opposite,  sessile, 
cordate,  ovate  or  ovate- lanceolate,  obtu-.;!'  .>r  acute      .      .      .      with 
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three  to  seren  pedicellate  flowers.  Near  Bathurst  (A.  Cunning- 
ham), Lake  George,  GU)ulbarn  district. 

Mueller  (Fragm.  ii.  71)  says  that  E,  p%dv€rulenta,  Sims,  was 
formerly  distributed  under .  the  name  of  E.  cinerea.  Bentham 
(B.Fl.  iii.  239)  commenting  on  this  says,  "as  far  as  our  specimens 
go,  it  appears  to  differ  (from  E,  pulverulent)  in  the  foliage,  in 
the  larger  sessile  flowers,  and  in  the  larger,  thicker  fruit  with  a 
very  prominent  thick  rim."  I  may  mention  that  when  I  took 
charge  of  the  Sydney  Botanic  Gardens  all  the  E,  pulverulenta 
trees  were  labelled  E.  cinerea.  Most  of  them  are  about  30  years 
old,  and  whatever  their  appearance  when  they  were  first  planted, 
they  are  now  typical  E,  pulverulenta,  Sims. 

I  have  recently  had  the  opportunity  of  examining  the  speci- 
mens, seen  by  Bentham,  in  the  Kew  Herbarium.  They  are 
labelled  "-^.  dnerea"  and  called  " Bathurst  Stringybark."  They 
are  undoubtedly  E,  pulverulenta  with  the  leaves  more  lanceolar 
than  in  the  strict  type,  but  only  intermediate  in  character  in 
this  respect  between  the  type  and  the  commonest  Victorian  and 
New  England  forms. 

It  will  be  observed  that  Woolls  (Plants  of  New  South  Wales, 
p,  55)  follows  Mueller  in  placing  E.  cinerea  under  E,  pulverulenta^ 

Some  further  notes  on  synonymy  will  be  given  at  p.  554. 

Affinities. 

The  closest  affinity  of  E,  pulverulenta,  Sims,  is  undoubtedly 
with  E,  cordata,  Labill.  The  affinities  with  E,  Riadoni  and 
E,  globulus  are  of  a  more  superficial  character. 

A. — E,  pulverulenta  and  E,  cordata. 

E.  pulverulenta  has  the  branchlets  generally  more  slender  and  not  acute- 
angular,  the  leaves  not  crenulated,  but  dotted  with  roundish  almost  uniform 
oil-pores,  the  flowers  generally  smaller,  the  tube  of  the  flowering  calyx  down- 
ward obconically  attenuated,  while  the  lid  is  less  depressed,  the  fruit  is 
smaller,  more  top-shaped,  and  has  a  comparatively  broader  rim;  the  con- 
vergent free  part  of  the  valves  emanates  almost  at  a  level  with  the  calyx  edge 
and  arises  not  distinctly  beneath  the  rim.  The  furrow  between  the  discal 
lining  and  the  calyx -tube  is  running  just  beneath  the  edge  of  the  fruit,  not 
forming  a  faint  vertical  channel  around  the  rim  (Eucalyptographia,  under 
E.  cordata). 
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NevertlielesH  it  is  not  always  easy  to  separate  E.  pulvtrulenta 
from  E.  eortlafa  on  herbarium  specimeas  alone.  I  hare  not  uevn 
£.  cordata  with  flowers  in  more  than  threes;  in  S.  pulvtrulenta 
this  in  not  uncommon,  particularly  in  the  laiieeolar  form. 

The  leaves  of  £.  cordata  from  Tasmania  are  usually  large,  but 
particularly  from  New  South  Wales  localities  they  are  frequently 
as  small  as  those  of  typical  pwlverulenta. 

The  leaves  of  £'.  puherulenta  are  usually  thinner  tb&n  those  of 
E.  cordata,  but  this  is  a  character  which  must  be  employed  with 
caution. 

The  crenulation  of  the  leaves  of  E.  eordnta  from  New  South 
Wales  localities  is  oft«n  absent  or  nearly  so. 

The  bark  of  E.  pulverwlentn  is  always  fibrous,  partaking  more 
or  less  of  a  Stringybark  character;  that  of  £.  cordala  is  smooth 
or  ribbony.  The  E.  pidvigera  of  Cunningham  is  identical  with 
E.  cordata  in  regard  to  bark. 

There  is  a  specimen  (cultivated)  ex  hort.  Eew,  labelled  E.  pul- 
veruleiita,  in  Herb.  Calcutta.  It  is  in  flower  only.  It  is  probably 
correctly  nanaed,  yot  most  of  the  cordate  leaves  are  slightly 
crenulated,  a  character  regarded  as  belonging  to  E.  cordata 
rather  ibari  to  E.  pnlvn-iih-iifa.  The  twigs  an?  quadrangular  and 
glandular,  and  luuch  uf  the  yuiiiig  fulia'^e  is  liinceolate. 

No.  IGtfC:;,  J.  S.  O.iml.li-.  Sept.  IflS.^),  Wellington  (COOOft.) 
Nilghiris,  Ma-Iriw,  is  lalji-lU><l  A".  pn!c.},-ulen/i,,  Sijus,  and  may  l>e 
that  species.  But  in  thi'  .abseiife  of  ripe  fruits  or  notes  on  the 
bark   it  uiiiy  bi;  a  western  New  ,Si.uth  Wales  form   Qmlvityera)  of 


1'.  coi-dalH. 
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There  i( 


ri  and  E,  /I'l^i/onj*.  A  specimen  ex  herh. 
bey-Boissicr,  eolle^Ced  1844,  probably  by 
-<;,  lIo„k,,altIiiiu;;h  hiheUt-il  E. puhcrnleiita. 
I  the  shape  of  the  leaves  in  the  two  species 
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E.  pulv'.ruhiita.  Link, 
■Her  (Eucalyptographia) 
iiig   un.loubtediv   arisen 
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through  the  glaucousness  and  the  shape  of  the  sucker  leaves  of 
the  latter.  A  specimen  of  E,  globulus,  probably  collected  by 
Yerreaux,  and  labelled  **  E.  pulverulenta,  Tasmanie,  No.  85,  ox 
herbario  Mussel  Parisiensis,  1844,"  in  herb.  Barbey-Boissier,  is 
additional  evidence  of  the  confusion  between  these  two  species  that 
formerly  existed. 

Range. 

Eucalyptus  pulvende^Ua,  Sims,  in  its  typical  form  occurs  in 
New  South  Wales  in  the  southern  mountainous  country  from  about 
Tumut  to  Berrima,  and  thence  westerly  to  the  Bathurst  district. 
Its  precise  range  is  not  yet  defined. 

North  from  these  places,  e.g.,  in  New  England  and  Southern 
Queensland  (we  have  yet  to  learn  the  intermediate  localities 
between  Berrima  or  Bathurst  and  New  England),  and  south  into 
Victoria  the  species  is  diffused;  but  as  we  proceed  further  from 
the  type  localities  the  leaves  become  more  or  less  lanceolar.  It 
does  not  appear  that  E.  pulverulerUa  has  yet  been  found  in 
Tasmania,  though  it  should  be  searched  for. 

New  South  Wales  (typical  form).-r-In  July,  1891,  the  late 
Rev.  Dr.  Woolls  showed  manna  from  E.  pulverulenta  to  this 
Society  from  Buckley's  Crossing,  Snowy  River.  Not  only  was 
this  the  first  record  of  manna  on  the  species,  but  the  most 
southerly  definite  record  of  the  species.  A  few  years  ago, 
on  the  information  of  Mr.  Augustus  Hooke  of  Tia,  I  gathered  a 
large  quantity  from  the  lanceolate-leaved  form  of  New  England. 

Tumut  (E.  Betche  and  W.  W.  Froggatt),  Lake  George,  Argyle 
C!ounty  (Backhouse),  Goulburn,  Wingello,  Barber's  Creek,  <fec., 
where  it  is  known  as  Peppermint.  Berrima  "Argyle  Apple" 
(Woolls).  It  is  sometimes  known  as  "Silver-leaved  Stringy  bark." 
Here  is  an  abundance  of  small  stunt<ed  shrubs  (as  well  as  small 
trees)  of  this  species  which  would  be  readily  taken  for  E, 
Stuartiana  in  that  (shrubby)  stage.  In  fact  the  resemblance  of 
the  young  growth  of  the  species  is  remarkable. 

37 
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Limekilns  near  Wattle  Flat,  20  miles  northerly  from  Bathiusti 
(H.  H.  Cambage).     8e«  also  localitiea  under  E.  citKrea. 

[K.B  —The  westerly  trees  pass  inU)  tlie  lanceolar  form  ja»t  «fttl 
ila  those  in  the  extreme  south  of  New  South  Wales.] 

Victoria  (mostly  lanceolat«-leaved  forma). — Beechworth,  OiimW  | 
Biver  {C.  Falck).  Labelled  by  Mueller  at  various  times  ctn«*^t*J 
»nd  dsalbala.  Some  of  the  Bpecimens  are  nearly  typical  pvt^ 
vervlenta,  otherti  incline  more  to  the  lanceolate  form.     In 

Another  specimen  from  Mr.  Falck  labelled  "  Peppermint  treft^ 

Peppermint  tree  of  the  Ovens  River.     "Cortex  diutius  j 
sietens"  {Mueller,  Feb.,  1863). 

McAllister  River.  "Placed  doubtfully  under  •ciminaiia  by" 
Bentham  "  (Mueller). 

Anderaoo'a  Creek  (C.  Walter);  Dandenoug  Mountain  (J. H.M,); 
Nunawading  (Boyle);  Ringwood  (R.  H.  Cambage);  Lilydale  to 
Healesville  (J.  G.  Luehmai.ci);  Upper  Yarra  (C.  Walter).  J 

I  am  indebted  for  most  of  the  above  Victorian  specimenit  tA9 
Mr.  J.  G.  Luehmann,  National  Herbarium,  Melbourne.  * 

The  following  specimens  were  ali  pinned  at  mv  disposal  b}'  Mr. 
A.  W,  Howitt.  They  are  nearly  all  collected  in  the  Gippsland 
district  of  Victoria,  and  arc  ..f  (■.special  interest  as  illustratinj,-  hi.s 
paper  alxne  referred  to.  I  pliice  them  all  under  E.  pnlc.rul-'Hffi: — 
Oftkk'igh;  BiHihira:  Monkey  Ciwk,  Siniih  (iippshiiid  ;  Dargo 
Roail.  North   (.ii|.psland;   Mc.e   [Icitves  mostly  cm-date  and   up  to 
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New  South  Wales  (UuLC-ohite-lc.iv.^d  fnrt.i).— Vi.ie  E.  nova- 
ayigtica,  Dwiie  iiml  :\Iaiden  (these  Pi-ocec<!iiif!s,  xxiv.  OIC),  noting 
the  localities  (her,.  ;,.iveu. 

New  England  (C.  Htunrl).  "  Doubtfully  referred  l>y  Bentham 
to  A',  ihnmahg." 

"Peppermint."  New  EriyUind  (W.  Woolls). 

Gwydir  (Leichhiirdt),  laU-IIcd  A\  vinuMl'l>:,  var.  ,>l>u-l/)or<,, 
Benth. 
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TenterBeld  district,  where  it  is  locally  known  as  "  Red  Pepper- 
mint." It  has  suckers  which  are  with  difficulty  distinguishable 
from  those  of  E.  Stuartiana, 

"  Peppermint  Box,"  The  Bluff,  Tenterfield  (H.  Deane). 

Glen  Innes  (H.  Deane). 

Ben  Lomond  (J.H.M.). 

"  Black  Peppermint,"  Yarrowitch  to  Walcha,  very  abundant, 
and  New  England  generally  (J.H.M.). 

No  2  variety  of  E.  Stuartiana,  viz. :  "  Broad-suckered  Pepper- 
mint" of  my  paper,  A.A.A.S.  (Sydney),  1898,  p.  541. 

Besides  '*  Black  Peppermint "  this  species  also  goes  under  the 
name  of  "  Red  Peppermint "  in  New  England.  Mr.  J.  F. 
Campbell,  of  Walcha,  tells  me  that  it  grows  on  slate  and  basaltic 
flats  of  fair  quality  of  soil.  I  have  seen  large  quantities  of  manna 
produced  by  this  species.  This  is  the  "Peppermint"  timber 
which  is  used  in  New  England,  that  of  the  "  White  Peppermint " 
{E,  Stuartiana)  being  practically  valueless. 

"  The  timber  of  this  species  is  very  good  as  posts,  but  apt  to 
split  in  seasoning.  A  dead  tree  apparently  quite  sound  when  cut 
through  the  sap  timber  has  cracks  running  into  the  heart-wood. 
At  the  Int.  Exh..  1879,  I  exhibited  a  piece  of  a  post  made  of  a 
young  tree  of  this  species  10  inches  in  diameter.  The  log  was  split 
in  halves  and  used  for  posts.  It  had  been  erected  about  1844,  and 
was  quite  sound  when  dug  up  "  (A.  R.  Crawford,  Moona  Plains, 
in  litL) 

It  is  common  on  swampy,  heathy  flats,  between  Eden  and 
Cape  Howe,  in  the  extreme  south-east  of  New  South  Wales 
(J.  S.  Allan).  Attains  a  height  of  30ft.,  and  a  diameter  of  1ft. 
These  trees  are  identical  with  the  Victorian  ones.  Flowers 
numerous. 

Queensland  (lanceolate-leaved  form). — Killarney(F.  M.  Bailey); 
Stanthorpe  (F.  M.  Bailey),  labelled  "  E.  dealbata^^  an  old  naming 
of  Mueller,  through  confusion  with  a  glaucous  form  of  E,  tereti- 
cornis.     (See  these  Proceedings,  xxv.  446  \ 
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This  in  but  one  of  many  species  of  Eucaly ptua  in  regard  iv^ 
which  there  han  been  much  confusion  iu  the  Bj-nonj'my.  I  have  j 
shown  under  E.  piilverulenta  the  oonfusion  of  E.  Sttutrltamt  wIUl  1 
that  species,  and  under  £.  Gunnii  1  will  mnJce  further  nllusim  \ 
to  the  confusion  of  £.  Slunrliann  with  that  species  alsc 
would  perhaps  bo  an  advantage  if  the  name  of  K.  Stvarliana,  J 
P.v-.M.,  could  be  removed  from  the  list  of  Enuulypta,  hut  such  m  j 
step  would  be  impoa.sible;  and  the  wisest  coume  seems  to  me  U>  \ 
restriat  it  to  the  widely  difTuaetl  "Apple"'  of  New  South  Wales 
(md  Northern  Victoria.  I  emphasise  the  remarks  mwdo  by  Mr. 
Deane  and  myself  on  E.  ^'<uar-f  inna  (these  Proceediogs,  xsiv.  628).  i 

It  Beems  to  Ije  an  unnecessary  addition  to  an  already  over- 
burdened literature  to  again  describe  the  species;  the  descriptions 
in  H.FI.  iii.  2+3  (modified  as  to  the  bark,  which  is  of  a  •'  Box  " 


.id..); 
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It  is  sometimes  called  <*  Woolly  Butt,"  but  must  not  be  confused 
with  E,  longifolia. 

It  is  the  **  Apple-tree  Gum"  of  Mr.  De  Coque  (Journ.  R.  Soc. 
N.S.  Wales,  xxviii.  212). 

Owing  to  the  "Box"  {E.  he/niphloia)  appearance  of  the  bark, 
it  has  for  many  years  been  looked  upon  as  a  Box  in  some  districts, 
though  an  inferior  one.  Macarthur  (No.  15,  N.S.W.  Exhib.  Cat. 
London,  1862)  calls  it  *•  Box,"  but  adds,  "Said  to  be  good,  but 
certainly  not  equal  to  the  other  varieties  of  box.*'  In  New 
England  I  have  often  heard  it  called  "  White  Box  "  to  this  day. 
Sometimes  it  is  called  "  Bastard  Box." 

Called  "  White  Peppermint "  in  New  England,  in  contradis- 
tinction to  "Black  Peppermint"  (E.  pulverulenta), 

I  have  insisted  for  many  years  on  the  value  of  a  timber  as  a 

botanical  character.     That  of  E,  Stuartiaiia  is  pale-coloured  and 

dull  looking,  often  a  good  deal  resembling  that  of  Box  ( E,  hemi- 

phloia)  when  fresh,  but  of  little  tensile  strength,  and  one  of  the 

least  durable  timbers  in  New  South  Wales.     It  is  also  one  of  our 

worst  firewoods. 

Synonyms. 

E,  Stuartiana,  F.v.M.,  B.Fl.  iii.  244  (partim). 

E.  Sltuirtiana,  F.v.M..  Eucalyptographia  (partim),  excluding 
in  both  cases  the  references  to  the  "  Red  Gum  "  of  Tasmania  and 
to  the  "  Peppermint "  of  Victoria. 

E.  perfoticUa^  A.  Cunn.  MS.  (probably). 

E.  Bridgesiana,  R.  T.  Baker,  P.L.S.N.S.W.  xxiii.,  164  (1898). 

E.  Stuartiana,  F.v.M.,  var.  jMrviJlora,  Deane  and  Maiden,  ib, 
xxiv.,  628,  1899. 

E.  angopkoroidUs,  R.  T.  Baker,  t6.  xxv.,  676,  1900. 

E.  per/bliata,  A.  Cunn.  MS. 

E,  ptrfoluUa  was  a  name  very  loosely  used  three-quarters  of  a 
century  ago.  It  was  applied  io  E.  pulverulerUa,  Sims,  and  other 
species. 

ADaa  Cunnin^^m's  Journal  (p.  169)  under  date  11th  April, 
1817,  contains  the  following  entry : — "  Eucalyptus  per/oliata  of 


Eew  Gardens  i^  very  frequent,  and  »nother  epecies  (probably  E, 
Hivee,  Sthauer,  J.H.M.),  with  cordate,  Bessile  leaves,  and  others 
lanceolate  and  inserted  on  m  petiole"  fMt.  York  and  near  Yale 
of  Clwydd).  Again,  under  date  15tb  August,  1817,  nearing 
Bathurat  from  the  west,  he  saj's,  "The  E.  perfoliata  of  the  Vain 
of  Clwydd  is  very  common." 

The  above  Eucalypt  may  be  either  E,  Stuarliana  or  E.  Cam- 


The  closest  affinity  is  with  E.  ftulvei-itlenla,  Sims  (((.v.). 

The  more  closely  these  two  spocieB  are  studied,  the  more 
evident  it  becomes  that  they  have  many  points  in  common.  Mr. 
B.  T.  Baker  (these  Proceedings,  xxv.,  667)  is  of  opinion  that  E. 
Stu-trtiitjta  {BridffeniaTia',  whose  bark  yietdn  an  oil,  differs  in  thi» 
respect  from  £.  ptt/.ventl^nta  (formerly  Slunrliaiia,  partim).  This 
in,  however,  au  erroneous  assumption,  Mr.  C.  Faick  catting  the 
lattfir  tree  "  Turpentine  tree  "  by  reason  of  the  oil  in  the  bark 
(Eucalyptographia,  under  E.  pulveruUnta). 

The  affinity  with  the  smooth-barked  E.  Gnnnii  ia  le-sa  close,  and 
the  confusion  arose  in  rf^rd  to  herbarium  material  only. 
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iii^'  six  (iipiwlariii  localiti"s  mv  by  Mr.  A. 
ridly  favoured  me  wilh  spedmeiis.  They 
i>r  l!ut  liut":-- 

Ui-ooke^i    River   Bond;  Stratford;  Toon- 
ur  Mill!  Croek,  Port  Roa<l;  and  Dargo. 
lie  ailditii)ii;il  Vii-torian  localities:— 


Moyston  (D.  Sullivan);  Ovens  River,  Tinilwr  No.  125,  1861; 
Bright  District  ;J.H.M.);  Hume  Bivcr  (Jephcott). 

The  following  iwo  statomeiits  embody  Mr.  Uowitt's  views  of 
the  "  But  But"  of  Viclnriu.  I  b:iv,-  consulted  Mr.  Ilowift  in 
the  matter. 
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*'  This  species  is  weU  mmrked,  aod  is  one  cl  the  most  persistent 
in  character  of  aoy  of  the  Eacalvpis  of  Gippsland.  Wherever  I 
have  seen  it  I  hare  found  it  to  be  a  tree  with  somewhat  large  and 
spreading  limbs,  with  a  scaly,  wrinkled  bark,  which  is  persistent 
up  to  the  small  branches. 

**  The  wood  of  this  tree  is  valueless  for  splitting,  sawing  and 
even  for  faeL     Its  general  appearance  has  caused  it  to  be  con 
fused  with  E.  hemiphloia^  under  the  name  of  'White  Box.''' — 
(Trans.  Roy.  Soc.  Vict.,  ii.). 

The  next  passage  is  from  an  official  report : — 

E.  Stuartianoy  the  "Apple  tree"  or  "  But  But,"  grows  to  great 
size  in  parts  of  Gippsland,  and  is  also  found  in  the  north-eastern 
district.  It  is  without  exception  the  most  worthless  of  Viotorian 
Eucalypts,  yet  some  years  back  I  saw  it  cut  for  bridge  building, 
and  within  the  last  five  years  I  saw  it  cut  for  sawmill  purpones 
in  Gippsland  under  the  name  of  "White  Box." 

New  South  Wales. — This  tree  is  found  over  the  greater  part  of 
this  State.  Following  are  the  localities  of  some  of  the  specimonH 
in  the  National  Herbarium,  Sydney  : — 

"Cabbage  Box,"  Nangutta  (W.  Bauerlen);  Colombo,  Lyttleton 
"  Apple-topped  Box,"  with  very  hemispherical  fruit,  brown  rim 
well  developed  (W.  Bauerlen);  fjower  Araluen  (J.II.M.);  Mogo, 
Moruya  (W.  Bauerlen);  Queanbeyan  (H.  Deane);  Bungnnclort* 
(W.  Bauerlen);  Goulburn  (J.H.M.);  Yems  (W.  W.  Kroggatt); 
Tumut  (F.  R.  Mecham);  Albury  (J.H.M);  Germanton  (the  vuIvhh 
very  exser ted;  W.  Forsyth);  Young  (J.H.M.);  Oundiigai  (K.  II. 
Mecham). 

Grenfell,  "Apple,"  bark  of  this  tree  grey  in  colour,  think, 
wrinkled  on  the  trunk  but  smoother  on  tho  limbH,  iikn  Whitti 
Box,  but  much  rougher  ;  the  timl>er  in  »oft,  not  dunibln,  niui 
makes  bad  firewood ;  there  are  few  in  tluH  n«ighbourho<;fl 
(Forester  Postlethwaite):  Parkes  (J.H.M.);  Molong  (JI.  l)mm), 
Murga,  between  Cudal  and  Kugowra  (II,  Dttnm);  Htuart  'JV;wn 
(A.  Murphy);  " Wof^ljy  Butt,"  North  of  Cawtlereagh  (W,  Kornyth;; 
"Apple,"  Perth,  Orange  (W,  H,  Ct^mitMl);  Bathurnt  (J.Jf,M,j; 
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"Pepponnint."  Mudgee  (WooUa);  RylsUine  (R,  T.  Baker);  ML 
Vincent,  Dford  (R  T.  BukeO;  "Peppermint,"  Capertee(J.H.M.); 
"Peppermint,"  Wivrrali  Creek  {Jesse  GregBon);  over  New  Eng- 
land generally,  where  it  is  L-onaidered  a  worthless  timber. 

The  "  White  Peppermint "  grows  on  many  of  the  alaty  ridg< 
around  Walcha  (Silurian).      It  is  not  abundant,  and  is  of  noj 
comoiercial  value,  although  aometiines  used  for  fencing  in  thei 
absence  of  better  material.     The  timber,  which  is  of  a  pale  red  io'l 
colour,  is  soft  and  liable  to  decay,  also  to  the  ravaj^es  of  the  white  I 
ant.     The  tree  );rows  to  an  average  heijjhl  of  40  feul  w 
average  girth  of  about  8  feel.     It  is  often  gnarled  and  stunted 
and  generally  has  the  appearance  of  being  ellxiwed  out  of  exiaU 
enoe  by  E.  r.uj/enioid's  with  which  it  shares  the  ridges.     The  bark 
is  semi-persislent  and  faintly  regular  throughout,  shedding  its 
waste  material  iu  a  kind  of  whitish  flaky  dust  (J.  H.  Campbell, 
Walcha). 

Timbarro,  ''  A  Stringybark,  E.  gonioealyx  or  E,  viminedit,"  on 
label  (C.  Stuart);  "White  Box,"  Cottesbrooko,  near  Teuterfield 
(J.K.M.). 

"Black  Peppermint"  Glen  Innes  (H.  Deane)  yet  A'fuarttana, 
I  tliiiik;  "Ajiplo  li-.>e"Teiiterfield,witli  scs>iile  fruits  (H.  Deane). 
Piwi.-<.-ly  tliL-  wuii"  foiiii  wa-.  c.illL.oted  by  Charles  Mtuart  M 
Tentcrti.-ld,  ii.i.l  his  IriI.el  is  "No.  -'.  Irrmv.l  here  ■  Pepf^-rmint 
Gum.'  A  lar-.-  lie..'  IO-jO  ft,  with  ii  wide  spreiuliny  head.  The 
bulk  rugiiM'  oil  llj'-  trunk  but  sm...,th  on  the  upper  branche.s." 
Has  l;u-e  very  ihiuk  leaves 

C.  .Stuart  (■..lleflf.l  the  siniii.  sjieeii-s  in  Now  Eiiijland.  Ilis 
lalK-I  reiuls,  "  l'«irk  rather  rough  aiul  libr..us."  .Mueller's  label 
of  many  years  iv^o  is  '■  ICw:  i-iminiHif  var.  eapilatii.'' 

I  collected  a  narrow-suekere.l  furm  seven  miles  east  of  ^Va^cll.^. 
Suckers  narrow  for  .Sh-nrlin'ii',  but  in  no  iilber  re.speut  diHeriiLy 
fi-om  that  speeies. 

Clueeiialaild.-A'.  Stii<ir/inii"  alsa  oeeur.  at  Staiitbnrpe  accord- 
ing t.j  speciJLu.ris  r^'ei'ivd  iran,  Mr.  F,  .M.   nailry. 


3.  ON  EUCALTFTTS  GVJXIL  Hook-  f. 
Bj  J.  H.  ILkii^ar,  BcTTAjnc  Ga&dc3?&.  Stbictt. 

Ewteal^plms  Gmmmii,  Hook.  1.  Lcmdoo  Jonrxi.  BoL  ilL,  4^9  <  1 S44 ). 

J  think  that  this  «iU  be  found  to  hare  the  mcist  prcifose 
synonymj  o€  anj  q>mes  of  EocaJTpttus.  I  gi^e  it  as  ful]j  as  I 
can;  it  is  not  likelj  that  it  is  perfect  It  complete.  I  propose  to 
recognise  four  Tarieties  in  additioD  to  the  type.     They  are  : — 

Aa — Tar.  acerrnJlKL,  Deane  and  3faiden  ( these  Prdceeding^  xx vi., 
136X 

ovaia^  Deane  and  Maiden  {op.  ciL,  xxvL,  136). 

-var.  mbida^  Tar.nov. 

D. — ^var.  ffutculomij  var.nov. 

Following  is  a  list  of  the  synonyms  arranged,  as  far  as  I  can  do 
so,  under  the  above  varieties 

.SYSoxYiia. 

^ype. — E,  Gnnnii,  Hook.  f.  var.  glau<a^  Deane  and  Maiden 
{these  Proceedings,  xjtiv.,  464,  1S99). 

E,  FerrinianOj  Herb.  Perrin,  non  F.v.M. 

A. — var.  itcervula,  Deane  and  Maiden. 

♦1.  E.  Paiersoni,  R.Br.  Herb. 

2.  E,  perneifolia,  Lodd.  (Bot.  Cab.  t.  501). 

3.  E,  persicifolia,  Miq.  (Ned.  Kruidk.  Arch.  iv.  lo7). 

4.  E.  Baueriana,  Miq.,  non  Schauer  (ib.  iv.  137). 

5.  E.  cieri/olia,  F.v.M.  Herb.  (ib.  iv.  137). 

6.  E.  liguslrina,  Miq.,  non  DC.  {ib,  iv.  134). 


*  These  nmnbers  correspond  to  the  sapplementary  information  given  in 
regard  to  these  species. 
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Following  are  some  type  specimens  examined  by  me.  They 
are  all  from  Tasmania  of  course.     See  Hooker's  Fl.  Tas. 

(a)  Gunn's  1080/1842.  "  Marlborough,  received  as  such  by  R. 
C.  Gunn."  To  this  label  has  been  added  later,  *•  Cider  Tree, 
March  1840.''  A  specimen  in  herb.  Cant,  ex  herb.  Lindl.,  is  in 
late  flower,  with  neither  buds  nor  fruits.  The  stalks  and  foliage 
have  a  strong  yellow  cast.     The  calyces  are  glaucous. 

(6)  Gunn's  1084.  "Lake  Arthur.  A  tree  yielding  rich  cider. 
18/2/43." 

The  fruits  riper  and  therefore  more  cylindrical  than  shown  in 
Hooker's  plate.  As  regards  the  buds,  some  of  them  have  pointed 
opercula  as  shown  at  fig.  I  of  the  plate;  the  others  have  blunt 
opercula  as  shown  on  the  main  figure.  The  buds  and  fruits  are 
alike  glaucous. 

(c)  Gunn's  1963.  The  sheet  contains  two  specimens: — 
(1)  "Foot  of  Lake  Echo  tree."  (2)  "Uncertain  where  collected." 
Both  are  labelled  in  the  handwriting  of  Hook,  f .  In  herb.  Syd.  ex 
herb.  Hook.  The  fruit  is  more  hemispherical  in  No.  1963  than 
in  some  of  the  other  specimens. 

Following  is  an  account  of  E.  Perriniaiia,  In  these  Proceed- 
ings (xxvi.  135)  it  is  stated  that  this  form  is  identical  with  E, 
Gunniij  Hook,  f.,  var.  glauca^  Deane  and  Maiden,  which  is 
undoubtedly  the  case,  but  as  will  be  explained  presently,  I  am  of 
opinion  that  the  variety  glauca  should  not  be  maintained,  and  it 
and  E,  Perriniana  should  be  simply  placed  under  E.  Gunniiy 
Hook,  f.,  they  being  not  sufficiently  removed  from  the  type. 

E,  Perriniana^  Herb.  Perrin  (non  F.v.M.  as  quoted)  see  (1) 
Report  A.A.A.S.  Melbourne,  1890,  p.  557 ;  (2)  Proc.  R.S.  Tas- 
mania, 1893,  p.  181.  This  Tasmanian  plant  has  not  been  fully 
described  in  a  technical  sense.  In  the  first  Mr,  Perrin  exhibited 
the  plant,  discussed  its  relation  to  E.  cordcUa,  partly  described  it 
and  added,  "I  am  of  opinion  that  .     .     (this)     .     .     .     will 

be  found  to  be  a  new  species." 

In  the  second  Mr.  Rod  way  alludes  to  it  as  E.  Perriniana^  F.v.M., 
further  describes  the  plant  and  its  habitat,  and  concludes  that  it 
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beara  the  same  relation  to  S.  viminalit  th&t  E.  Riiidimi  does  to 
£.  amygdaUna.  Mr.  Rodwaj'  has  kindly  favoured  me  with 
specimeiiB. 

The  leaves  are  ate ni -clasping  and  sometimes  perfoliate.  We 
have  leaves  of  thin  character  in  the  Snowj  Mountains  (New 
South  Wales)  and  from  other  plapes,  showing  that  this  is  a  form 
not  peculiar  to  Tasmania. 

Victoria. — Summit  of  Mount  Baw  Baw  (Mueller).  Mentioned 
in  B.Fl.  (iii.  217)  as,  typical.  1  have  seen  the  specimens  examined 
by  Bentham.  The  fruits  have  a  slightly  domed  rim,  connecting 
with  the  very  domed  Mt  St,  Bernard  form.  The  Mt.  Baw  Baw 
specimens  are  intermediate  in  character  between  the  type  and 
those  from  Mt.  St.  Bernard,  but  all  are  undoubtedly  near  the 
type. 

Mt.  St.  Bernard  (J.H.M.).  A  glaucous  tree;  fruits  in  threes, 
and  slightly  urceolateas  in  the  typical  Gunnii;  the  domed  valves 
somewhat  exserted,  the  fruits  nearly  truncate  when  not  quite 
ripe  ;  long  undulate  leaves;  sucker  leaves  nearly  orbicular.  Tlie 
same  from  Wentworth  River  (A.  W.  Howitt). 
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Tingiringi  Mt.  (5,400  ft.)  near  Delegate.  "  Forms  a  Mallee 
scrab,  bat  sometimes  single  trees  of  40  ft."  (W.  Bauerlen). 
Usually  small  leaves;  glaucous,  very  small  young  leaves.  Some- 
times glaucous  mature  foliage.  Glaucous  twigs,  inflorescence  and 
fruits.  Capsule  sunk  when  not  fully  ripe.  Points  of  valves 
hardly  protruding.     Fruits  in  threes. 

Snowy  Mts,  (5,000  ft).  Young  leaves  very  large,  perfoliate. 
On  mountain  slopes  and  descending  into  gullies  amidst  scrub  of 
Leptospermum.  WoUondibby,  Jindabyne  (both  W.  Bauerlen). 
Cooma  district  (J.H.M.). 

Nimbo  Station,  head  of  Queanbeyan  River.  "  Flooded  or 
Cabbage  Gum  " ;  smooth-barked  tree,  with  reddish-brown  flakes 
(H.  Deane). 

There  is  no  question  that  these  forms  show  transit  to  var. 
rubida. 

Top  of  Canoblas,  Orange  (R.  H.  Cambage).  This  is  an  intensely 
glaucous  form,  the  operculum  larger  in  proportion  to  the  calyx^ 
the  valves  well  exserted.  It  has  the  sharp  Gunnii  rims  to  the 
buds. 

This  connects  typical  Gunnii  and  var.  ru6ii/a  excellently.  It 
has  the  fruit  and  other  characters  of  rubida;  on  the  other  hand 
it  is  unmistakably  Gunnii  and  an  additional  instance  of  how 
protean  the  species  is. 

A. — var.  acerimlaf  Deane  and  Maiden. 

Typical  £.  Gunnii,  Hook,  f.,  is  from  the  cold  mountainous 
districts  of  Tasmania  and  is  usually  more  or  less  glaucous. 
Flowers  in  threes. 

Var.  acervula  is  the  common  or  low  country  form  of  the  species, 
and,  like  the  type,  often  grows  in  damp  places.  Flowers  4-8 
usually. 

Following  are  details  in  regard  to  some  of  the  synonyms. 

1.  E,  Pater soni,  R.Br.  herb.  In  Herb.  Brit.  Mus.  and  Kew 
are  specimens  of  var.  acervula  labelled  in  Robert  Brown's 
handwriting  **  Port  Dalrymple  (Tas.)  gathered  by  Col.  Paterson." 
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2.  B.  pemicifoiin,  Ivodd.  (Bot.  Csb.  t.501). 

"This  plant  is  &  native  of  New  Holland,  and  was  istrodnced 
se^-eral  years  since;  it  in  a  large  evergreen  branching  shrub  or 
small  tree.  The  flowers  are  produced  in  a<ti]]ary  heads  from  six 
to  twelve  blossoms  each,  usually  situated  at  some  distance  below 
ttie  ends  of  the  shoot:  they  are  very  long  before  they  expand, 
which  13  generally  the  case  in  tbia  genuii,  and  have  no  soent. 
Our  drawing  whs  made  in  July  last,  from  flowers  which  had  beeii 
full  twelve  months  coming  to  perfection."  It  will  be  seen 
that,  although  often  quoted,  this  plant  has  not  been  botunically 
described. 

Var.  B.  is  Sieber'a  No.  S93,  eee  Don,  ii.  81S. 

I  have  not  seen  Loddiges'  plant,  which  Bentham  i-efers  to  E. 
viminalis  (of  which,  if  correctly  referred  to  that  species,  it  must 
be  o  muUiflowered  form).  There  is  nothing,  however,  in 
Loddiges'  figure  inconsistent  with  the  view  that  the  plant  is  a 
multiflowered  form  of  Gunnii  (e.g.  var.  acerviila),  and  partly  in 
view  of  Mueller's  determination  of  Miquel's  E.  periieifolia,  I  refer 
Loddiges'  plant  also  to  E.  Gunnit  (var.  acermila). 

The  Jn<lex  Kewensis  states  that  E.  pereieijbtia,  Lodd.,  is 
synonymous  with  E.  Sdiorliana.      By  that  E.  Gunnii,  Hook.  f. 
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Altera  forma  similis  ramiilis  tenuioribus,  foliis  angustioribus 
nee  brevioribus,  pellucide  punctatis  et  minus  crasse  coriaceis, 
floribus  minoribus,  calyptris  obtusioribus  longius  distare  videtur, 
sed  ex  paucis  speciminibus  in  tanta  formarum  affinitate  cerium 
quid  contendere  non  audeo." 

4.  E,  Baueriaiuiy  Miq.  non  Schauer,  referred  to  in  Ned.  Kruidk. 
Arch.  iv.  (1856),  137,  as  follows:— 

"30.  Euc'^fyptiis  Baueriana,  Schauer  (?),  Walp.  Rep.  ii.  p.  925. 
B,  dtrifolia^  F.  Miill.  Herb.     Tasmania  borealis  (Stuart). 

I  have  seen  a  specimen  (c/.  E.  citrifolia,  F.v.M.  Herb.)  in  Herb. 
Barbey-Boissier  which  is  E.  Gunnii\  var.  acervufa.  In  the  Index 
Kewensis  E,  ^au^rtana,  Miq.,  is  referred  to  E.  Stuartiana,  which 
is  the  "Red  Gum''  of  Tasmania,  and  identical  with  E,  Gunnit, 
var.  aeervula.  I  have  a  memorandum  of  having  seen  when  at 
Kew  a  specimen  labelled  "  E.  Bauerianay  Miq."  and  of  having 
referred  it  to  "the  lowland  form  of  E.  Gunniiy"  which  is  another 
name  for  E.  Gunniij  var.  acervula, 

5.  E.  citrifolia^  F.v.M.  Herb.  See  E.  Baueriana,  supra,  I 
have  seen  "  Plantee  Miillerianse,  Eucalyptus  citri/olia,  F.  Miiller, 
Nov.  Holland  meridional"  (one  of  Miquel's  labels).  In  Herb. 
Barbey-Boissier. 

It  is  in  flower  and  early  fruit  only,  with  rather  broad  shiny 
Citrus-like  leaves,  hence  the  specific  name.  It  is  E.  Gunuii,  var. 
aeervula,  and  is  identical  with  E.  Baueriana^  Miq.,  non  Schauer. 

6.  E,  ligustrina,  Miq.,  non  DC,  referred  to  in  Ned.  Kruidk. 
Arch.  iv.  (1856),  134,  as  follows  : — 

"  24.  Eucalyptus  ligustrina,  DC,  Prod.  iii.  p.  219,  n.  24  (?).  Van 
Diemensland  (Stuart)." 

I  have  not  seen  the  specimen,  which  Mueller  (Eucalyptographia) 
says  belongs  to  E,  Gunnii,     It  is  not  at  Kew. 

7.  E,  acervula,  Miq.,  non  Sieb.,  Ned.  Kruid.  Arch.  iv.  (1856), 
137. 

I  have  examined  Eu.c.  acervula,  Miq.  leg.  R.  Brown,  from  Herb. 
Brit.  Mus.,  Kew,  Berol. :  and  other  herbaria. 

The  same,  R.  Brown,  1802-5,  from  the  Derwent,  Tasmania, 
distributed  from  Herb.  Brit.  Mus.,  1876.     This  specimen,  in  some 
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*  viminalia  (t)."     I  have  not  seen 
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eollectionu,  bears  the  label 
any  Qamber  attached  to  it. 

It  is  in  every  way  identical  witli  E.  Qunnii,  Hook.  £.  var, 
acervrtla. 

Bentham  (B.F!,  iii  207)  gives  E.  aeeroula,  Miq,,  as  a  synonjin 
of  E.  uiacrorrhyneh'i,  F.v.M.  This  mistake  han  probably  arisen 
through  some  confusion  with  S.  aenrvitla,  Sieb.,  although  Bentham 
mentions  "  non  Sieb."  E.  aeenula,  Sieb.,  ia  a  Stringybark  (S. 
tuginioifUii,  Sieb.)  like  E.  inacrorrht/ncha,  F.v.M. 

Mr.  Rodway,  one  of  our  beat  botaniatB,  also  confuses  £.  acer- 
vula,  Miq.,  with  E.  neereula,  Sieb.,  in  the  following  passage, 
through  not  having  seen  the  types,  or  perhaps  by  following 
Hooker  (PI.  Ta.'i.),  whose  E.  ncervala,  Sieb.,  ia  wrong.  "Eucalyp- 
tus  acervUa,  Sieb.  This  ia  a  very  common  Tasmuiion  Gum, 
and  though  in  some  respects  nearly  related  to  E.  Guiinit,  is 
consistently  distinct.  It«  habit  and  bark,  its  tbioner  undulata 
leaves  and  numerous  Dowers,  its  peculiar  turbinate  fruit,  wiUi 
protruding  valves,  make  it  very  distinct,  yet  Mueller  not  only 
combines  it  in  his  Eucalyptographia  with  &'.  Ounnti,  but  rejects 
the  type  established  by  Hooker  of  that  species  and  replaces  it 
with  a  plate  of  the  typical  E.  acrrvata,  Sieb."  (Proc.  R.S.  Tas., 
ISa^i-Oa,  p.  lot).  Tlii-  n-forcTioi'  U,  the  Eucalypt<)grapliia  plate 
i.s  not  <[ii\U-  iKuuiMlr.  The  miiin  twii;  ;uid  tht>  cluster  of  buds  at 
the  left  \v.ii\<\  top  collier  niv  l.oth  var.  ticfrvila.  The  rest  of  the 
illustnition'*  iiiu  lypiciil  (•''iicnii  i.r  iiciirly  so.  On  (.he  mainland, 
at  nil  cvi'TLts,  E.  t.-i-foiil  runs  iiitn  var  nc'ivula,  and  the  evidence 
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1093,  R.  Gann.  New  Norfolk,  V.D.L.,  Herb.  Cant,  ex  herb. 
Lemann;  in  plump  bud.  Herb.  Cant,  ex  herb.  Lindl.,  and  herb. 
Syd.  ex  herb.  Kew;  in  flower  and  early  fruit.  This  specimen  is 
sometimes  labelled  "JS^.  Stuartianay  F.M." 

1096,  R.  Gunn.  New  Norfolk,  V.D.L.,  1842,  labelled  '' E. 
acervtda^  Sieb."  Herb.  Cant,  ex  herb.  Lemann;  in  bud  and  young 
fruit  only.  A  second  specimen  in  bud  and  flower  in  herb.  Cant, 
ex  herb.  Lindl. 

1097,  R.  Gunn.  Launceston,  V.D.L.,  1842.  Herb.  Cant,  ex 
herb.  Lemann  ;  in  bud  and  early  fruit.  Herb.  Cant,  ex  herb. 
Lindl. ;  in  flower  and  early  fruit.  This  labelling,  ".^.  acet^ula, 
Sieb.,  R.  C.  Gunn,  ex  herb.  Hook.''  is  attached  to  many  specimens 
of  E.  Giinnii,  Hook,  f.,  var.  acervula^  Deane  and  Maiden,  in 
European  herbaria. 

There  is  a  specimen  labelled  in  Oldfield's  hand  writing,  '*  Red 
Gum,  Tasmania,  E.  ticervula,*'  in  herb.  Calcutta. 

There  is  a  specimen  of  this  plant  in  Herb.  Paris  to  which 
Naudin  has  attached  a  note  **E. acervula,  Sieb.:  r^uni  par  Bentham 
k  ^Eucalyptus  Stuartiana — esp^ce  doutant." 

It  is  the  **  Red  Gum,  E,  acervula  "  of  Spicer's  "  Handbook  of 
the  Plants  of  Tasmania,''  p.  112. 

9.  E,  Sttuartiana,  F.v.M. ;  Miq.  Ned.  Kruidk.  Arch.  iv.  131. 

The  following  extracts  from  Mueller's  writings  and  notes  on 
some  specimens  labelled  E,  Stitartiana  by  Mueller's  authority, 
that  I  have  seen,  show  the  confusion  that  has  gathered  around 
the  species.  I  have  not  seen  Stuart's  specimens  quoted  by  Miquel, 
which  were  probably  E,  Gunniif  Hook,  f.,  var.  acervuluy  Deane 
and  Maiden.  I  have  suggested  in  my  paper  "  On  E,  Stuartiana^ 
F.v.M."  that  it  would  be  an  advantage  to  botanical  science  if  the 
name  E,  Stuartiana,  F.v.M.,  could  be  swept  out  of  existence. 
But  since  this  is  impossible,  I  have,  after  patiently  examining  the 
subject  for  many  years,  recommended  that  E,  Stuartiana,  F.v.M., 
should  be  recognised  as  the  name  of  the  '* Apple  or  But  But"  so 
widely  diffused  in  New  South  Wales  and  Gippsland,  and  which 
is  one  of  the  forms  labelled  **E,  Stuartiana,  F.v.M.,"  by  Mueller 
himself  an  enormous  number  of  times.  The  revision  of  a  botanical 
38 
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i  has  taken  place  in  Kurnpe  in  a  number  of  well  known 
i,  to  the  advantage  of  nomenclature. 

The  following  specimens  in  Herb,  Melb.  belong  to  S.  Qunnii, 
var.  acerviila,  and  were  at  one  time  labelled  E.  Sluarliana  by 
Mueller. 

a.   ■•  White  Gum  of  Mt.  Mocedon,  F.  Mueller  1852." 

6.  An  identical  specimen  from  "  B&rwon,  1853,"  baa  the  label 
"  E.  Sluarliana,  forraerly  labelled  K  Gunnii,"  showing  that 
Mueller  labelled  the  plAnt  6'Mnni>,  then  Sluarliana  (and  finally 
Onntiii). 

e.  Bultarook  Rangea,  Ballarat. 

d.  Curdie'a  Inlet,  1874. 


"E.  Sluarliana,  one  of  the  whit«  gum<treea.  In  moUt  loc&lities, 
as  well  in  plains  as  ranges.  A  tree  of  an  enormous  size  in  Vic- 
toria, perhaps  only  surpassed  by  the  Stiealyptua  amygdalina  and 
the  Karri  Eucalypt  of  West  Australia  {B.  diversieolor  or  E. 
coloMea)."  {Mueller  in  Official  Record,  Intercol.  Exhib.  Melb. 
1866-7,  p.  222). 

"  One  of  the  White  Gum  trees  of  the  eastern  parts  of  SoulJi 
Australia,  Victoria,  Tasmania  and  the  south  of  New  South  Wales; 
called,  nlnuige  to  say,  tlip  App!e-ti-oe  about  Daudenong  ;  the 
Water  Gum-tree  of  Tasmaniii  ni.T,y  l>eIoiig  to  the  same  species;  it 
is  designated  locally  with  still  other  names.  The  bark  of  this 
often  very  big  tree  furnishes  goo<!  material  for  packing  paper, 
and,  like  others,  for  paste  iMwird''  {ih  p.  246). 

FoUowing  .ire  Kpeciniens  wbieh  were  collected  by  Oldlield. 
They  are  labelled  :— 

o.   "E.  Stuarli.,,,0,  'lied  Gum,' Jericho,  Ths 

b.  "Hill   near   l.ike   Tiberias,  Tasmania";   the 
specimen  are  lultelled  E.  viininfiHi'. 

c.  O'Hrien's  Bridf,'e,  Tasmiiniii." 
All  those  specimens  agree,  in  every  particular, 

Hook.  f.  var.  .lefrvnla. 

"E.   Stimrtiana,   F.v,.M.,    Marshall's   PLiins,    F 
A.  .Simson  (573),  June  1877  "  (W.  W,  Spicer 
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In  the  Taemanian  Court  of  the  Melbourne  Exhibition,  1888, 
were  shown  "Red  Gum "  sleepers  {**E,  Stitarliana")  from  Rhyn- 
daston,  belonging  to  the  Tasmanian  Government  Railways. 

In  R.  M.  Johnston's  "Tasmanian  Official  Record,"  1891,  p.  136, 
the  following  passage  occurs : — 

"  Red  Gum,  JS.  Staartiana,  Muell.  This  tree  is  common  near 
Southport,  but  more  widely  distributed  in  the  south-eastern 
ranges  of  Australia.  When  well  grown  it  attains  a  middle  size, 
seldom  reaching  100  ft.  in  height.  Stems  oftener  twisted  than 
straight.  The  wood  is  stated  to  be  hard,  but  does  not  split  well : 
it  is  used  for  fence  posts,  and  it  is  then  very  durable;  sometimes 
used  for  rough  kinds  of  furniture,  as  it  takes  polish  well.  It  is 
known  as  *  But  But '  in  Gippsland." 

It  is  evident  from  this  that  the  timber  of  E,  Gunniif  var. 
acervula,  is  more  valued  in  Tasmania  than  on  the  mainland;  the 
erroneous  allusion  to  "  But  But "  will  be  understood  on  reference 
to  E,  Sttuirtiana,  p.  556. 

10.  E,  Gunnii,  F.v.M.,  Fragm.  ii.  62. 

This  is  not  typical  Gunnii,  Hook,  f.,  but  the  Red  Gum  of  Tas- 
mania (E,  Gunnii,  Hook.  f.  var.  aaervula,  Deane  and  Maiden). 
At  the  time  that  Mueller  wrote  his  description,  Hooker's  Flora 
Tasm.  had  not  come  into  his  hands,  and  he  gave  his  interpretation 
of  E,  Gunnii. 

It  is  clear  what  Mueller's  plant  is,  from  the  description,  but 
the  matter  is  set  at  rest  by  a  specimen  (which  is  E.  Gunnii,  var. 
{icervula)  in  Herb.  Kew,  and  which  bears  the  label  "  E,  Gunnii" 
in  Mueller's  handwriting,  with  E,  Sttmrtiann,  Miq.,  and  E, 
Batieriana,  Miq.,  as  synonyms. 

11.  E,  undtU'ita,  Oldfield,  collected  by  him  and  in  his  hand- 
writing in  herb.  Vindob.  It  is  var.  acervufa,  I  do  not  know  if 
he  described  his  variety. 

E,  Gunnii,  Hook.  f.  var.  elata.  Hook.  f.     See  below,  p.  588. 

Ranob. 

Tasmania. — For  convenience  I  place  the  following  specimens 
under  var.  acervula,  but  I  repeat  that  I  ftnd  it  impossible  to 
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separate  E.  Gunnii  from  its  variety  in  many  cases.  Soutbport, 
1900  ft  (Charles  Stuart^ 

Swaiiport  (Dr.  Story).  "  On  flat  ground  witli  otber  scrub  on 
top  of  rocky  hills"  (Dr.  Story,  in  herb.  Melb,).  With  leaves 
nearly  ovat«  and  with  a  mucro.  I  have  identical  specimens 
frtim  the  vicinity  of  Hobart  from* Mr.  Rodway,  who  looks  upou 
them  OS  tj'pical  of  Gunnii.  Id  my  riew  they  are  int«niiediate 
between  Gunmi  and  var.  acervula. 

"  Black  Gum,"  Ea»t«rD  mar&hen;  also  west  of  Cockatoo  Valley 
(T,  Stephens);  "Swamp  Gum,  growing  in  swampy  places"  (various 
collectors);  North  West  Bay  (Crowwell);  Richmond  Road;  King- 
ston; Muddy  Plains  (Rodway);  Mt.  Wellington  (A.  H.  S.  Lucas); 
River  Derwent  (Abbott). 

"  One  about  40  yards  from  the  biggest  was  60  ft.  at  4  ft.  from 
the  ground  and  at  130  must  have  been  fully  40  ft.  in  circumfer- 
ence; it  was  without  buttresses,  but  went  up  one  solid  niasaive 

column,  without  the  least  symptom  of  decay The 

largest  we  measured  waa,  at  3  ft.  from  the  ground,  102  ft.  in 
und  130  ft.  We  had  no  means  of 
was  the  neighbouring  forest,  above 
which,  however,  it  towered  in  majestic  grandeur.  This  noble 
Swamp  Gni.i  is  still  s,'r.,«  hi;;  (l.-^  ID)  ami  shovv.s  no  signs  of  decay" 
(Rr-v.  T.  .1.  ICwiii-  in  I'.Lpris  iiiKl  Prw.  H.W.  Van  Dicmen'.s  Land, 


circumference,  and  at  the  gi 
estimating  its  heigh  i 
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Branxholme  (D.  McAlpine,  1889),  determined  by  Mueller  in 
in  connection  with  McAlpine's  paper  on  petiole  sections  (Trans. 
R.  Soc.  Vict.  1890). 

Mt.  Juliette,  4,000  ft.     Trees  150  ft. 

Following  are  specimens  from  Mr.  A,  W.  Howitt,  mostly  from 
Gippsland  localities : — 

South  Gippsland;  "Swamp  Gum,"  Gippsland;  "Swamp Gum," 
banks  of  Latrobe  River;  "  Swamp  Gum  "  on  clay  flats,  Traralgon; 
**  Swamp  Gum,"  Stratford  (transit  to  var.  rubida)  ;  Alberton ; 
Stony  Creek,  Dargo;  Reedy  Flat:  Hubert's  Corner;  Upper 
Yarra ;  **  Swamp  Blue  Gum,"  Lilydale. 

"  Forms  the  whole  of  the  forests  in  scattered  trees  from  Branx- 
holme to  Hotspur.  Swamp  Gum,  used  for  posts.  inferior. 
Lasts  20-25  years;"  East  Malvern,  Melbourne. 

Mr.  Howitt  says  : — "  The  Swamp  Gum  "  {E.  Gunnii)  grows  in 
most  parts  of  Victoria  in  creeks  and  swampy  flats  of  mountainous 
districts  and  in  Gippsland.  At  Warragul  I  saw  it  some  years 
back  cut  for  sale  under  the  name  of  "  Blue  Gum."  It  is  one  of 
the  most  worthless  of  our  timbers." 

South  Aofltralia.— See  below,  pp.  586-588. 

New  South  Wales.— "White  Gum"  (No.  2  of  my  notes)  Brown's 
Camp,  Delegate  (W.  Bauerlen).  Quite  glabrous,  many- flowered, 
operculum  conical ;  nearly  ripe  fruit  available ;  young  leaves 
oblong-cordate,  quite  glabrous. 

Delegate  River.  Bark  deciduous.  W.  Bauerlen's  No.  217, 
May  1889. 

"  Red  Gum,"  Bombala.  Bark  deciduous  (W.  Bauerlen,  Jan- 
uary 1887). 

Delegate  to  Bombala.  Shiny  leaves,  undulate  (H.  Deane  and 
J.H.M.). 

Near  Cathcart  (H.  Deane  and  J.H.M.).  Very  broad,  leathery 
leaves,  lanceolate,  up  to  four  or  five  inches  long ;  quite  glabrous, 
both  leaves  and  fruit. 

"Hickory,"  Twofold  Bay  (Lockhart  Morton).  "One  of  the 
largest  trees  of  these  parts." 
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"  Cftbbage  Gum  "  Nimbo  Station,  head  of  Queanbeyan  River 
(H.  Deane).  "Flooded  Gum"  Queanbeyan  (Mr.  Deane's  No.  413). 
Both  these  specimens  are  identical  with  the  Twofold  Bay  tree. 

Chai-ley'f?  Forest,  Braidwood  (W.  Bauerlen).  One  of  Mr. 
Baker's  type-specimens  of  E.  jgntuJota. 

"Grey  Gum,"  Bowniug,  on  flats  {A.  Murphy),  very  ttimilu-  to 
the  Charley's  Forest  specimens.  Some  of  the  fruits  display  a 
tendency  to  goniocalyx. 

"Creek  Gum,"  Marulan  (A.  Murphy).  "  TcUow  Gum," 
Barber'H  Ci-eek  (H.  Rumsey);  Wingollo  (J.H.M.). 

'■Yellow  Gum,  on  flats,  Bowml  to  Goulburn"  (W.  Woolla). 

"Floo<leiI  or  Ribbouy  Gum,"  Shepherd's  Swamp,  Hill  Top 
(J.H.M.). 

On  the  Lowther  Road,  Mt.  Victoria,  we  have  interesting 
specimens  collected  off  the  same  tree,  the  series  being  moat 
instructive.  A  pendulous  Ribbony  Gum.  Suckers  those  of 
normal  Gtinnii.  Fruits  conoid  and  domed;  shiny  buds,  niuitt' 
flowered;  a  combination  of  normal  Gttnnii  and  vara,  acervtda  and 
macitlosa  {infra).  Contemplation  of  a  tree  Jike  this  shows  that 
it  is  impossible  to  separate  varieties  aeervula  and  maculosa  from 
tln^  normal  spcfics.  Wliite  Gum  specimens  from  Mt.  Victoria 
r.  wacii/osi',  but  not  so  domed. 
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"No.  460,  Charles  Stuart,  Timbarra,  N.S.W.  40-50  ft, 
bark  white,  smooth,  separating  in  thin  laminae.  Tree  much 
branched."  Multiflowered.  Bentham  places  this  with  E.  vimin- 
cUiSf  but  I  think  it  rather  belongs  to  B.  Gunnii,  and  for  the 
present  I  place  it  between  vars.  acervula  and  i-uhida. 

"  White  Gum,"  Koolah  Station.  Collected  by  Leichhardt  and 
labelled  E,  viminalis  by  Bentham.  I  have  some  doubts  that 
these  Queensland  specimens  may  be  referable  to  E.  Gunnii 
(between  vars.  acervula  and  rubida)^  like  Northern  New  South 
Wales  specimens  collected  by  Charles  Stuart. 

Where  no  information  is  available  in  regard  to  the  bark,  it  is 
possible  that  a  multiflowered  form  of  E,  Gunnii  may  be  mistaken 
for  E,  pulverulenta  (lanceolar  form)  in  Northern  New  South 
Wales  and  Queensland. 


B.~yar.  ovata,  Deane  and  Maiden  (these  Proceedings,  xxvi., 
136). 

N.B. — It  is  quit«  impossible  to  separate  var.  ovata  from  var. 
mcervula  in  many  cases. 

Synonyms. 

1.  E,  ooata^  Labill.,  Nov.  HoU.  PI.  Sp.  ii.  13, 1. 153  (with  descrip- 
tion). 

In  this  plate  the  artist  Redouts  has  exaggerated  the  crenula- 
tion  of  the  leaf-margins.  He  has  committed  a  similar  fault  in 
the  figure  of  E.  cord^Ua,  Labill. 

Labilladi^re  says  •*  In  terra  Van  Leu  win,"  a  slip  of  the  pen  for 
"Van  Diemen."  Bentham,  however,  assuming  that  the  locality 
is  Cape  Leeuwin,  says  (B.Fl.  iii.  200)  .  .  .  .  "  from  West 
Australia;  does  not  occur  in  the  distributed  sets  of  Labillardi^re's 
plants  I  have  seen.  From  the  figure  it  appears  probable  that  the 
specimen  represented  was  an  adventitious  branch,  with  much 
broader  leaves  than  the  ordinary  flowering  ones.  It  is  very 
likely,  therefore,  a  form  of  some  one  of  the  described  western 
species,  possibly  E,  brachypoda" 
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I  have,  however,  (1900)  seen  a  specimen  o£  £.  ovnta.  Labia, 
in  Herb.  Eew.  It  baa  ovate  nnd  sometimea  retuse  leaves,  aod 
the  fruite  are  couical.  It  ia  one  of  the  innumerable  fon&s  betw< 
vnr.  aGervidn  and  var.  ovata  (E.  eampkora,  B.  T.  BaJcer)  which  c 
nect  the  whole  with  E.  Gunnii. 

2.  E.  androtemmfoUa,  Hofiing..  Terz.  Pfl.  Nachtr.  ii.  113. 
"E.  foliis  civatia  ovatove-oblongis  obtuaiuaeulia  sabapiculatia  1 

glaucescentihu!!  subtua  glaucis,  inferioribua  oppositis  subcordiitis, 
auperioribus  petiolatis  alternis.     Hab.  in  Austral. 

"  Folia,  hucufMjue  nun  obliqua,  simiHa  tnagnia  quibuadam  et 
lati.i  Hypericoi'itiu,  itu  Ut  E.  hyperic'fol iam  putassnin.  nisi  ni 
aura,  2'-2'6''  Ig.  ut  aunimum  1'  6"  It.  ab  ed  in  Link.  Enum.  datA, 
nimia  diferret.     An  forte  E.  ovala,  Lab.  (Steud.}." 

1  have  not  aeen  thia  species.  Bentham  says  it  ia  very  doubtf  ol, 
De  Candollo  (Prod.  iii.  218)  aaya  that  it  ia  a  synonym  of  S.  ovata, 
Labill. 

3.  E.  mucronala,  Link,  Euum.  Hort.  Berol.  ii.  30,  ia  described 
as  follows  from  leaf  only  : — 

"  220.  E.  mfinroniita.  Fol.  pet.  6'  longo,  lamina  lanceolata 
acumine  brevem  mucronem  referent©  aubundulata  subtus  nervis 
parallelis,  utnnque  nerva  marginali,  3-4'  longa  i-2'  lata  basi  sub- 
..vuta  v,ii-i,c  Liiiii^iiitiiaiiiis.  Hal),  in  ;\ustraliH.  Xon  floruit." 
Ucntli.'uii  ^ays  this  is  vory  doubtful.  De  Ciiiidollo  (Prod,  iii.  JIS) 
sti\.>sit  asasyiioriyiu  of'/.',  omla,  Lil.ill. 

Victoria.—"  Fulck's  ilmhcv  siHviiiion  No,  13,  Aug.  1»79,"  from 
IJet^cli  worth. 

Bright  dislrict  "Swatni.  Gum  "  (.I.II.M.), 

"Tall  form  E.  Gnnni,,-  Upp<>i-  Li\ii.-stoiic  Creek,  Gippskiid 
(A.  W.  Howitt), 

Goulbuni  lliver,  IS.'i:!,  Vny  l)toad  1,-uves,  fruits  not  avail- 
able.  (:\[ueller). 

New  South  Wales,  — I!o(iil>,-ila  (\V.  Bauerlen,  N'o.  5.50).  Mr. 
IJaker  says  tluit  this  is  his  E.  aimphora.  but  I  cannot  distinguisb 
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it  from  var.  acervula.  It  is  one  of  the  many  specimens  which 
connect  the  varieties  acervula  and  ovata. 

Brown's  Camp,  Delegate,  and  "  Bastard  or  Flooded  Gum," 
Delegate  (both  W.  Bauerlen),  I  many  years  ago  labelled  these 
Delegate  specimens  '^Highland  form  of  E,  Gunnii;"  conical,  very 
exserted  fruits;  viery  pointed  operculum;  large  broad  thickish 
leaves." 

Tumberumba  (H.  Deane). 

"  Broad  leaved  Sally,"  Cockatoo,  near  German  ton  (W.  Forsyth). 

Nullo  Mountain,  Rylstone  (R.  T.  Baker). 


C. — Var.  rubidaf  var.  no  v.  (Syn.  B.  rubida^  Deane  and  Maiden, 
these  Proceedings,  xxv.  456). 

There  are  connecting  links  between  the  normally  multiflowered 
variety  acervula  and  the  normally  three-flowered  variety  ruhida. 
Leaves,  buds,  fruits  are  all  variable.  Instances  of  this  variation 
have  been  given  already;  additional  ones  will  be  cited. 

I  have  observed  var.  rubida,  e.g,  at  Wallerawang,  with  hard, 
black  bark  for  1 0  feet  up  At  other  times  it  is  ribbony  right  up 
the  trunk  and  all  over.  I  cannot  tell  the  difference,  in  the  field, 
in  some  districts,  between  it  and  typical  Gunnii  except  by 
botanical  examination.     Normally  var.  rubida  is  a  Whit«  Gum. 

1.  E,  granular iSy  Sieb 

Bentham  (BFl.  iii.  240)  refers  this  to  E,  viminalis.  No 
description  of  it  was  ever  published  (Mueller,  in  Eucalyptographia 
under  E,  viminalis). 

A  specimen  in  Herb.  Melb.  collected  by  Mueller  in  1853  at 
Fifteen  Mile  Creek,  Victoria,  and  labelled  by  him  "^.  granidaris^ 
Sieb.,  E,  viminalis,  Labill.,  var.  granularis,  F.v.M."  This  speci- 
men is  in  bud  only  (in  throes)  and  is  E,  nibida.  I  have  not  seen 
an  original  of  Sieber\s. 

2.  E,  Gunniiy  Miq. 

Following  is  the  reference  in  Ned.  Kruidk.  Arch.  iv.  (1856), 
126  : — "  8.  Eucalyptus  Gunnii^  J.  D.  Hook.,  Lond.  Journ.  Bot.  iii. 
p.  499.  Strzlecki-range  (F.  Mueller).  Forma  normalis  exstAt  et 
alia  abludens  umbellis  5-floris." 
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I  twTe  »een  th«  tjpe  in  Herb  Eew,  and  exhibit  r  dr&wiDg  tiM 
it  (4  flowera).  It  coiaes  oe&reat  to  %*r.  rttiii/d,  but  ehtms  trvutt  1 
to  i'»r.  acervuln. 

Raxok. 

Tuuaais — Svranporl  (Dr.  Story).  Similar  to  specimens  fi 
Capert«e,  N.S  W.  Multillowered,  with  narrow  leaves  and  ai 
fruit.i.      A  form  lying  between  vars,  acrrvula  and  rubida. 

Victoria.— Elth&ni  near   Melbourne,  "Whit*  Gum";  Ander^l 
son's  Creek,    '■  E.  vitiunaltn,   but   may  be  £.  Slitariiana,  Tar," 
(F.v.M.'s  Dote);  Fifteen  Mile  Creek,  Mueller,  1853,  labelled  by  ] 
him  "S.  viminalis,  Labill.,  var.  ffraimlarit  (E.  ffranularis,  Sieb.)." 

3.  Following  refers  to  Mr.  A.  W.  Hewitt's  B.  riminalts.  va 

"The  second  variety,  known  a^  'Cabbage  Gum,' grows  specially 
in  the  mountains  and  high  alpine  regions,  where  it  attains  gre&t 
aixe.  It  also  occurs  north  of  the  Great  Dividing  Range  in  th»  . 
valleys,  on  rising  grounds  of  the  Orens,  Goulbum,  and  other  | 
rivers.  This  tree  has  everywhere  a  deservedly  l>ad  name  as  being  1 
easily  decayed,  but  it  might  possibly,  where  other  timber  is  scarce,  1 
he  used  under  some  otiier  name." 

The  following  specimens  of  the  above  have  been  kindly  com- 
nui.iic;ite.l  by  Mr.  Ho»-itt  :-(!rar.t.  (W.  H.  Morgan);  Squirrel 
Forest ;  Oargo;  .MoTisell:  '-CiiblLa-L-  Gum,''  W.K>rgell.)ng(0'l{ourke); 
Wiiti'rtec  .ind  IWiifurt;  Maoedon;  Bullurte;  Heiialla;  "Cabbage 
Gum,"  Blanket  Cropk;  Eifflit  MileSwnrap,  Port  Road;  Alexandra 
Road;  Orr's  Crec-k :  (:»"Kiricli  ^i«-am|)  Creek,  on  road  from 
Tubhult  to  Deh-gjite,  N.S.W.,  l.ole  mid  limbs  very  white  as  if 
whitewashed,  seedlings  liuvc  opposed  rcjunded  leaves"  {A,  W, 
Howitt.  N...  UO). 
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**  Euc,  vimincUis,  transit  to  Stiiartiana,  Beech  worth  (Falck)." 
Fruits  more  pear-shaped  and  domed  than  usual.  Multiflowered 
as  regards  buds;  the  fruiting  specimens  in  threes.  The  buds  are 
pointed  and  the  tree  seems  nearest  to  var.  rubida, 

I  have  seen  multiflowered  specimens,  with  unusually  small 
leaves,  from  the  Dandenong  (Gessner). 

Ring  wood  (R.  II.  Cambage). 

*^  Euc,  Stuariiana,  formerly  labelled  Gunniiy  Barwon,  1853 '^ 
(Mueller). 

Warrandyte,  1880  (0.  Walter). 

Both  the  latter  multiflowered  and  nearest  to  var.  rubiJa,  but 
connecting  with  var.  acervula, 

I  have  collected  a  multiflowered  form  (5's)  at  Bright  in  Vic- 
toria. Otherwise  it  is  typical,  and  the  venation  strongly  marked 
like  S.  Gunnii  from  New  England. 

South  Aa8tralia.~See  below,  pp.  587-588. 

New  South  Wales. — Mt.  Kosciusko  (lower  slopes)  and  Jinda- 
byne  (J.H.M.). 

Mrs.  John  (afterwards  Lady)  Hay  exhibited  at  the  Paris  Exhi- 
bition of  1855  some  manna  from  a  tree  from  the  Upper  Murray^ 
which  I  believe  to  be  var.  rubida.  She  states,  **  It  is  found  in 
considerable  quantities  in  many  tracts,  generally  rather  upland^ 
scattered  under  the  trees  from  which  it  exudes.  The  tree  has  a 
white  bark  streaked  with  red,  which  shells  oflf  annually.  The 
manna  falls  in  March  and  April.  The  trees  are  called  by  the 
blacks  Bak  Bak." 

Adaminaby  to  Cooma  (E.  Betche). 

"  White  Gum  "  No.  3  of  my  notes.  Brown's  Camp,  Delegate 
(W.  Bauerlen).     In  3's.     Between  the  type  and  var.  rubida. 

Yellowish  smooth  bark,  a  little  ribbony.  Delegate-Bom  bala 
(H.  Deane  and  J.H.M.). 

Bombala  (J.H.M.).  Mr.  Ronald  Campbell,  of  Cambalong,  says 
it  is  the  common  "  Spotted  Gum  "  of  the  Monaro.  It  is  an 
entirely  valueless  timber.  It  usually  has  a  clean  stem  for  a  con- 
siderable distance  up.  I  was  informed  that  stock  are  very  fond 
of  the  leaves;  collateral  evidence  of  its  affinity  to  E,  Gunnii. 
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Qnicdong  (W.  Bauerlen);  Alichelago  (H,  Deane). 

Draidwood  district.,  also  Mongn  near  Braidwood  (W.  Biiaorlen). 

"Flooiied  Gum,"  Bob  Rny  and  Queaobeyan  (H.  Deane)  i 
"  Spotted  tiura,"  Queanbeyan,  connecting  with  var.  maeulota  (H. 
Deaae);  "Candlo-bark,"  Queanbeyan  (H.  Deane). 

"  No.  6,  Hmooth  yellow    bark,  rough   near  ground,  Wingello; 
Louisa  Calvert"  (about  1864).      Mueller's  not«,  "Becord  of  bvk.ir 
probably  erroneous,  S.  Sluarliana.'  ■ 

White  Gum,  Miss  Atkinson,  Berrima,  Herb  Melb.  ■ 

Both  of  these  are  mu  I ti flowered.     Perhaps  they  are  nearer  vnr.    ■ 
nvicii/ona,  but  the  fruits  are  more  of  the  ^hape  of  var.  rubir/a,  ui 
lity  of  separating  the  two 
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•■Red  Gum."  WingeUo  (A.  Murphy). 

'  Yellow  Ouin,"  Barber's  Creek  and  Wingello,  including  Paddy's 
River  (J.H.M.). 

Mt.  Victoria,  Lowther  Road,  Kanimbla  Valley  (J.H.M.). 

Jeuolan  Caves  (J.H.M.).  Very  broad  leaves.  In  3's.  "Cab- 
Impe  Gum,"  bark  very  smooth  and  patcliy;  colours  slatj'-blue  and 
wilitu,      Thi>  is  l«-(«^vn  llio  typo  :iiid  v,i"l-.  r-bido. 
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(like  normal  vimincdis),  the  normal  variety  rubida  has  usually 
flowers  in  3's,  but  not  constantly  so. 

When  the  buds  are  taken  from  a  dead  branch  they  have  a 
shiny  appearance,  and  are  of  a  pinkish  or  pale  red  colour,  not 
easily  described,  but  apparently  a  useful  character  for  classifica- 
tion purposes. 

I  observed  var.  rubida  and  M  viminalia  growing  alongside  at 
Ben  Bullen,  Mudgee  line.  Both  have  ribbony  trunks  and  the 
colouration  of  the  trunks  and  the  habit  of  the  trees  are  exactly  the 
same.  I  can  find  no  difference  between  them  except  of  a  botanical 
character. 

** Ribbony  Gum";  large  trees  on  flats.  Distinguished  from 
Red  Gum  (tereticornis)  by  the  ribbony  base  and  the  cleaner 
grain  of  the  timber.  Base  of  stem  of  a  bluish  colour,  with 
patches  of  a  darker  green.  Wattle  Flat,  Sunny  Comer  (J.  L. 
Boorman).     In  3's.     A  coarse  form  of  rubida, 

"  Blue  Gum,"  "  Drooping  Gum,*'  Tarana  (A.  Murphy). 

Rockley  Road,  Bathurst  (R.  H.  Cambage). 

Top  of  Canoblas,  Orange.  Very  glaucous.  Not  really  different 
from  the  type. 

Blayney,  glaucous  (J.H.M.). 

Little  River  near  Burraga  (R.  H.  Cambage). 


D. — Var.  mactUosa,  var.nov.  (Syn.  JE,  maculosa^  R.  T.  Baker, 
these  Proceedings,  xxiv.  598). 

I  have  had  this  variety  under  observation  since  1886,  and  in 
March,  1889, 1  first  drew  Mr.  Baker's  attention  to  it.  For  some 
time  I  looked  upon  it  as  a  form  of  viminalis^  and  it  bore  the  name 
vimitia/is  inultijlora  in  manuscript.  I  do  not  doubt  that  it  is  a 
form  of  Gunnii,  and  Mr.  Baker's  specific  name  of  maculosa  may 
be  adopted  for  the  variety.  The  bark  is  patchy,  like  £,  tereti- 
cornis and  also  ribbony  or  ribbony-scaly  right  up  to  the  first 
fork.  Rough  ribbony  like  E.  viminalis,  E.  Gunnii  and  var. 
rubida  often  are. 
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In  dry  situations  it  is  often  difficult  to  discriminate  between  it 
and  var.  rtibidn.  I  ha\e,  on  several  oocaaionx,  had  tall  trees  rat 
down  in  order  to  discover  wbich  form  tliey  were. 

The  term  "  Spotted  Gum "  appears  characteristic  enough  io 
many  places,  but  we  bare  intermediate  forms.  It  is  called 
"Bastard  White  Gum,"  "Spfitted  Gum,"  "Cabbage  Gum,"  and 
a  variety  of  names. 

It  in  found  in  many  p(U't«  oE  the  Slate  and  Victoria,  particu- 
larly in  cold,  mountainous  districts,  usually  on  hill  liides  and  less 
fretjuently  by  the  side  of  streams.  In  its  typical  form  it  occurs 
on  dr^  slope'4  and  ridge't  in  moist  situatiuns  it  approximates  to 
the  normal  form  and  hence  usually  escapes  separate  notice. 

Bj  the  non  botanist  the  Spotted  Gum  form  (i.e.,  that  growing 
in  dry  situations)  is  usually  confu<(ed  with  the  common  White 
Oum  (E  hainattoma)  but  it  belongs  to  the  ParaJlantheite.  Mr. 
R  H  Cambage  has  obligingly  written  the  following  comparison 
of  the  two  trees,  na  he  knows  them,  from  Ml.  Victoria  to  Burraga, 
Ophir    Orange,  Ac      He   calls  it    ■  W  hits    Brittle   Gum,"  and 
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"  In  the  Orange  and  Bathurst  districts  both  trees  flourish  on 
hills  of  Silurian  slate,  but,  generally  speaking,  E,  hcemastama 
takes  the  higher  land  of  the  two. 

"  Working  miners  use  both  trees  for  timbering  shafts,  but  for 
fuel  E.  h(Bm<Mtoma  is  preferred,  as  it  burns  well  when  only  half 
dried. 

"  If  there  is  any  doubt  as  to  whether  a  tree  is  White  Brittle 
Gum,  as  E,  hcemctstoma  is  sometimes  called  in  localities  where 
both  trees  grow,  an  axeman  who  has  worked  much  among  them 
can  settle  the  point  by  a  few  blows  with  the  axe,  E,  hasmasioma 
being  the  more  brittle  of  the  two. 

"  Around  Ophir  and  Orange  the  White  Brittle  Gum  seems  to 
flower  later  than  E,  hcemastoma,'* 

The  foliage  is  most  commonly  duller-coloure<l  than  that  of 
either  Gunnii  or  viminaliSf  but  often  undulate-leaved,  a  character 
rather  common  in  Gunnii.  Sometimes  the  whole  of  the  tree 
(including  the  bark)  is  of  a  glaucous  cast,  and  hence  is  known  by 
local  residents  as  Slaty  Gum,  but  it  is  not  to  be  confused  with 
the  true  Slaty  Gum,  which  is  a  form  of  E.  polyanihemos. 

While  an  extreme  form  of  var.  maculosa  seems  distinct  enough 
in  the  higher  parts  of  the  Blue  Mountains,  it  is  simply  impossible 
to  separate  the  species  from  the  variety.  The  suckers  are  some- 
times rather  narrow  ;  this  would  seem  to  show  aflinity  to  E, 
vimifialiSf  and  is  but  additional  evidence  of  the  affinity  of  that 
species  to  E.  Gunnii,  We  have  also  specimens  from  the  Southern 
Ranges  that  we  cannot  with  certainty  place  under  E,  Gunnii 
(typical  form)  or  its  var.  maculosa,  though  they  belong  to  E, 
Gunnii  without  doubt.  From  the  Blue  Mountains,  Barber's 
Creek,  Southern  New  South  Wales,  and  from  various  localities 
in  Victoria,  we  have  a  form  with  almost  hemispherical  calyx,  and 
as  large  as  normal  Gunnii  ever  is.  The  suckers  are  those  of  var. 
maculosa. 

The  affinity  of  var.  maculosa  is  very  close  to  that  of  var. 
acervula.  I  have  a  perfect  series  of  the  former  from  the  south 
(Wingello)  and  from  the  west  (Mt.  Victoria),  which  shows  how 
very  close  these  relations  are,  and  how  impossible  it  is  to  remove 
the  two  varieties  from  the  same  species. 
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I  have  specimeaa  {t.g.,  some  labelled  "White  Briltle  Gum" 
from  Mt.  Victoria)  that  I  ca-noot  put  with  var.  niacufoga  iu  pre- 
fersDce  to  var.  aeerviila  from  eKamination  of  the  specimens.  I 
simply  place  ihem  with  var.  mactihia  because,  from  my  know- 
lodge  of  the  locality,  they  come  from  trees  named  £.  maculosa. 

I  have    already  referred    to  the  fact  that  vara.   rubtUa  &nd 
f nac»'o«a  are  very  closely  related,  even  identical.     It  ia  impossible  . 
to  separate  them. 

The  fruit«  in  some  districts  are  uf  precisely  the  same  size,  andji 
in  no  place  ia  there  much  difference  in  this  respecL  TlBually  vsrJ~ 
tntbida  has  the  flowers  in  3'b,  while  var.  maculosa  ia  multiflowere^  I 
ft  rsady  t«st,  but  one  which  often  breaks  down. 

Kew   South    Wales. -Duu^endore   (W.    Bauerlen),    "Spotted  I 

Gum."     Type  of  Mr.  Baker'n  maculona,  var.  A. 

Charley's  Forest,  Braidwood  (W.  Bauei'len).  "  Spotted  Gum  "  1 
or  ''  Leopard  Gum  "  of  Queunbeyau  also  intarmediate  betweoB  t 
var.  ftibida  and  maetiiaia,  or  perhaps  it  is  rar.  mtctdoaa  entirely. 
This  tree  at  Queanbeyan  ia  one  of  a  group  called  "Spotted  Gum." 
My  informant  call^  it  "  Ijeopard  Spotted  Gum."  The  bark  is 
smncili,  and  tlii-  snuill  in('-:ular  rcldisli  jiatches  give  it  tiie  name. 
On  dry  hilly  ■rromid;    limber  bad  (H.  Deane,  April,  18«G.) 

I  have  a  liiu-  sencs  fri>m  Win;;c'lli>.  These  specimens  show 
well  in  bu.ls,  ynuns;  and  matiiie  fruit.s  and  folia-,'e,  the  close  rela- 
tion of  var.  iiuioil'iy'i  to  thi-  iy|"',  its  clow.st  alKiiity  being  to  var. 

The  followini;  Tlot^'^  iiu  (."!■  iwos  iti  the  Guulburn  district  wei^e 
made  in  the  lielil  in  Au,;,'qs!.  Altliough  difVering  slightly  between 
theniselv,-s  tlioy  belong  to  (his  variety :—(-()  Fruits  conoid  when 
young,  very  niin-li  domed  when  old  ;  in  .fs  up  to  7's,  pedicek 
thick;  w.kkI  reddish;  young  Iwig,.  angular.  (J)  Flowers  pro- 
fu.sely  ;  rairly  in  3'.s  in  +s,  Tis,  and  (3's,  rarely  more  than  6's; 
usually  in  5's  ;  ciipiliite.      Iji'aves   usually  narrow;  venation   very 

iTellovv    lips    of    young     foliage. 

;  t«igs  ujigular.      Fruits  small. 
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A  White  Gum,  also  from  Marulan  (J.H.M.),  with  plum- 
coloured  bark  with  blotches.  Multiflowered.  Between  vars. 
maculosa  and  acermjla, 

A  White  Gum,  Strathdownie,  Rosewood,  in  the  Murray  Range, 
50  miles  from  Wagga,  on  the  way  to  Tumberumba  (D.  McEacharn) 
has  long  leaves  and  approaches  var.  maculosa. 

Frederica  Falls,  Lawson  (R.  T.  Baker).  Fruits  neiarly  hemi- 
spherical and  some  of  the  sucker-leaves  rather  narrow.  One  of 
the  stages  between  var.  acervula  and  var.  maculosa, 

Blackheath  and  Mt.  Victoria  (J.H.M.).  **  Cabbage  or  White 
Gum,"  Mt.  Wilson  (Jesse  Gregson  and  J.H.M.).  Bark  reddish 
or  brownish.  I  cannot  distinguish  these  from  the  Marulan 
specimens  referred  to  above. 

I  have  a  White  Gum  from  Capertee,  and  other  places,  with  the 
buds  more  glaucous  and  the  fruits  more  hemispherical  than  usual; 
in  this  respect  tending  towards  var.  rubida. 

In  some  specimens  from  Capertee,  the  buds,  fruits,  *kc.,  are 
glaucous,  as  are  the  Marulan  specimens ;  the  suckers  are  broad, 
like  Gunnii.  Some  of  the  fruits  are  as  hemispherical  as  those  of 
var.  rubida  ever  are  ;  others  are  distinctly  var.  maculosa, 

Wallerawang  and  Rydal  (J.H.M.).  "Cabbage  Gum "  and 
"White  Gum,"  Sunny  Corner  to  Tarana  (A.  Murphy);  multi- 
flowered  ;  small  fruits  precisely  mat<;hing  the  Marulan  specimens. 
One  of  the  forms  showing  the  impossibility  of  separating  var. 
maculosa  from  var.  acervula.  Orange  and  Ophir  (R.  H.  Cam- 
bage).  Ilford  "  Spotted  Gum  "  (Mr.  Baker's  E.  lactea),  Bathurst 
and  Burraga  (R.  H  Cambage).  Oberon  Road,  O'Connell  (Mr. 
Baker's  E.  lact*.a) 

Supplement. 

The  forms  of  E.  Gunnii  from  the  northern  part  of  New  South 
Wales,  far  from  the  home  of  the  type,  are  puzzling,  because  they 
do  not  readily  range  themselves  under  described  forms.  I  give 
a  few  notes  in  regard  to  some  specimens,  but  (with  the  exception 
of  the  first)  I  do  not  look  upon  these  determinations  as, final. 
39 
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Tliey  give  sorae  idea  of  tbe  difficulty  of  dealing  with  these 
aberrant  forms. 

Ben  Lomond.  Now  England  (J.H.M.).  In  3's.  A  cofu-se  form 
coEomon  enough  in  Kew  England,  on  tlie  Monaro  {e.g.,  Nimi^- 
belle)  and  elsewhere  ;  rameit  nearest  to  var.  rubiJa. 

Theiollowing  forms  I  at  preirent  place  between  var.  acervula 

"Flooded  Gum,"  Glen  Innea  (H,  Denne) ;  "White  Gum.* 
multiHowei-ed,  Uien  lnnes(H.  Deane). 

Near  Bolivia  (not  far  south  of  Tenterfield)  and  just  west  uf 
Dividing  Range;  also  "  White  limn  "  of  Cottesbrooke  (J.H.M. ), 
Bi'OEid  suckers,  yet  a  tj'pical  Manna  Gum;  multi flowered.  This 
form  occurs  at  Tetitci-field  nnd  Now  EnKiend  generally.  A 
scrambling  tree  found  on  Huts. 

"  Whit©  Gum,"  Gwydir  (Leichhardt).     In  leaf  only. 

Richmond  River,  Mrs.  Hodgkinaon;  multiflowered  (Herb. 
Melb.). 

The  following  I  place  between  vara,  aeermdaand  macttlota  : — 

Trees  with  perfectly  smooth  trunk;  plum^)oloured  patches;  in 
il  low-lyin^j  situation  17  miles  enst  of  Waltba  (J.H.M.;, 

■'  I'.luc  <;uia,  ■  11. ■.-.,!  v.,-,l.  IS  .,f  tin.  Vhvonr,-  ( F.   H.   M.^chnin). 
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folia,  Miq.  (E  fahrorum,  F.v.M.)  as  defined  in  Ned.  Kruidk.  Arch, 
iv.  136  (infra). 

Dr.  Behr's  No.  177,  "Sud  Australie,  1848,"  is  labelled,  evi- 
dently in  a  contemporary  hand,  ^^ Eucalyptus  fahrorum,  Schlect." 
The  specimen  is  in  bud  only,  and  is  in  Herb.  Barbey-Boissier. 
It  has  the  buds  of  a  pale  olive  green  colour,  such  as  one  oftener 
sees  in  E.  Gunnii  {e.g.,  specimens  from  Capertee),  than  in  E, 
viminalis.  It  is  difficult  to  separate  specimens  in  bud  like  these 
from  E.  viminalis^  but  comparing  them  with  E.  Gunnii  from 
South  Australia,  I  think  the  specimens  probably  came  from  E. 
Gunnii.  The  matter  is  not  of  much  consequence,  and  cannot  be 
settled  unless  further  material  is  available. 

Dr.  Behr's  specimen  above  referred  to  has  buds  mostly  in  3*8, 
but  also  in  4's.  The  specimen  from  Herb.  Kew  of  which  I  show 
a  figure  is  labelled  ^^E.fabrorum,  Schlecht.  In  mont.  st«r.  elat. 
Nov.  Holl.  Austr.  Nov.  1 848.  Dr.  F.  Miiller.  Herbar.  W.  Sender. 
E.  viminalis,  Lab.,  non  capitellata,"  is  probably  Behr*s  also.  It 
has  buds  up  to  6. 

The  following  specimen,  "  Swampy  ground  near  Mt.  Mclntyre, 
Mt.  Gambler,"  was  formerly  labelled  Stuartiana.  It  is  nearest 
to  var.  rubiiia,  but  not  typical  of  that,  inclining  to  var.  acervula. 

The  following  specimens  from  Mr.  Walter  Gill,  Conservator  of 
Forests,  S.A.,  I  place  with  var.  ruhida : — 

(a)  Near  Willunga. 

(6)  Near  Ambleside  Railway  Station  and  other  places  oa  the 
Onkaparinga  River;  Balhanna.  *' Yellow  Gum,"  St.  Vincent^s 
Gulf  (Mueller). 

"  This  tree  is  of  too  crooked  a  growth  to  be  available  as  a  tree 
to  any  great  extent,  and  its  average  height  is  about  thirty  feet  in 
South  Australia.  The  wood  is  hard  and  of  good  weight,  but  it  is 
looked  upon  by  the  splitter  as  of  very  poor  quality  for  general 
utilitarian  purposes.  For  posts  and  underground  work  the  timber 
is  worthless.  It,  however,  makes  excellent  charcoal "  (J.  E. 
Brown).  The  species  has  been  found  to  attain  a  larger  size  in 
South  Australia  than  Brown  supposed,  but  further  enquiry  is 
desirable.     It  does  not  appear  te  extend  to  Western  Australia. 
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PosrarRiPT,  —  1.  Since  the  above  was  in  type,  I  have  receivtMl 
tw0  oxc«lleat  aeries  of  Hpacioieas  imui  Mr.  Walter  Gill,  »tiowiiig 
that  the  rariedes  aeereuta  and  rubida  occur  in  that  States 
They  came  from  Kaitpo,  Willnnga,  and  confirm  the  BarmisOT  in 
regard  to  the  South  Australian  forma  given  expremion  to  above. 

2.  Mr.  J.  G.  Luehmann's  E.  Kiltoni,  from  Southern  Victoria, 
has  affinitieB  both  with  E.  Gunnii,  var.  wxrvula  and  E.  botryoidM. 

Z.-  Mr.  A.  W.  Howitt  has  collected  a  remarkable  form  of  B. 
Gunnii.  "  It  grows  in  the  swampy  places  in  the  upper  parta  of 
Livingstone  Creek,  Oippsland,  Yictona,  near  the  Great  Dividing 
Range,  about  20  miles  from  the  township.  The  bark  is  that  of 
E.  Gunnii."  It  has  small  ovoid  buds  with  double  opercola,  and 
the  fruits  are  crowded  t<^ther  in  heads  of  9  or  10,  with  valvea 
slightly  exserted.  The  superficial  resemblance  of  this  tree  {which 
requires  further  investigation)  to  the  Western  Australian  S. 
deeipi«n»  is  remarkable. 

4.  Buealyplut  Gunnii,  Hook.  t.  var.  montatio,  Hook.  f.  {Bot. 
Mag.  t.,  7808,  December,  1901).  I  cannot  see  in  what  way  this 
supposed  variety  differs  from  the  normal  species. 

Var.  '-.lata,  Houk.  f.  i,loc.  cit.).  This  is  synonymous  with  var, 
<,c~,:;,l„.  \),-MM-  aiiii  Mai.len.  H....kcr-^  in.lcpeii.lent  eiifiuiries 
cntitiiiii  -mr  nl,.,.l■^illinl.,  iliai  ihi-  is  ;i  variety,  «-hi<;h  il 
iii.liilijlulily  \-,i-Z'>ll,    /■■J.rn;.-;/,    l;tOJ|, 
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THE  GUM  FERMENTATION  OF  SUGAR  CANE  JUICE. 

By  R.  Grbig  Smith,  M.Sc,  Maclbat  Bacteriologist 

TO  THE  Society. 

(Plate  XXX.) 

During  the  process  of  manufacturing  sugar  in  the  cane-milk, 
the  juice  frequently  becomes  more  or  less  viscous  or  "  gummy," 
and  when  this  takes  place  the  crystallisation  of  the  sugar  is  con- 
siderably hindered.  The  "gumming"  may  occur  in  the  cane 
juice — the  immediate  product  of  the  crushed  cane — or  it  may 
develop  at  any  stage  in  the  manufacture  of  the  raw  sugar, 
especially  if  .the  juice  or  syrup  is  allowed  to  cool,  or  to  stand  for 
any  length  of  time.  Experience  has  shown  that  the  only  way  to 
minimise  the  trouble  is  to  complete  the  crystallisation  of  the 
sugar  as  quickly  as  possible.  The  cause  of  the  formation  of  the 
gum  is  not  definitely  known,  although  the  prevailing  idea  is  that 
it  is  developed  from  something  which  is  contained  in  the  juice. 

I  received  two  samples  of  gummed  cane  juice  from  Mr.  T.  Steel 
of  the  Colonial  Sugar  Company,  and  was  at  the  same  time 
informed  that  any  information  regarding  the  properties  of  micro- 
organisms, which  might  induce  the  gummy  fermentation  of  sugar, 
would  be  of  the  greatest  economic  importance  to  the  sugar 
manufacturers.  Each  of  the  samples  consisted  of  about  5  c.c.  of 
roller  cane  juice,  which  had  not  been  treated  in  any  way.  One 
of  the  samples  was  viscid  ;  the  other  appeared  limpid,  but  I  was 
informed  that,  as  compared  with  normal  cane  juice,  it  was 
decidedly  gummy. 

The  Separation  of  the  Gum-forming  Organism. 

From  the  samples  several  organisms  were  separated,  but  none 
of  them  produced  any  apparent  viscosity  in  solutions  containing 


10  %  saccharose,  that  is  to  say,  the  solutions  did  not  become 
Topy  and  capable  of  being  drawn  into  threads  as  in  the 
case  of  fluid  cultures  of  many  slime-forming  organiams.  The 
bacteria  were  further  cultiTated  in  nutrient  agar  with  20  % 
saccharose.  One  of  the  organisms  formed  raised  transparent 
mucilaginous  colonies,  which  made  it  appear  probable  that  it  waa 
the  most  likely  organism  to  produce  "  gum."  This  became  more 
probable  when  short  viscous  threads  were  formed  on  raising  the 
cover  from  a  Petri  dish,  in  which  a  pure  culture  had  covered  the 
surface  of  the  agar  and  grown  up  the  rather  low  side  of  the  dish. 
A  gummy  substance  had  apparently  been  formed  by  the  bacteriom, 
but  since  no  apparent  viscosity  had  been  produced  in  saccharose 
fluid  media,  it  was  desirable  to  test  the  fluid  cultures  mora 
rigorously  for  viscosity. 

YiacosiTT  Produced  in  SoLUTiONa  or  Saccharosk. 

With  this  object  in  view,  an  infusion  was  prepared  from  1,000 
grms.  of  grass  and  1,000  c  c.  of  tap  water,  and  to  this  200  grros.  of 
caiii'  suftar  werR  abided.  A  500  c.c.  sterile  portion  was  inoculated 
with  tlie  »r;,'ariisiii  ami  iiiculwited  nt  L*S°  C,  with  .1  check  500 
CO.  ti>-t.  On  llir  Ihin!  .Uy  a  li^.i-.m^  lllm  was  ..(.-.rrv.-.l  floatini; 
iipn,,  !}„■  Mirfrii-r..f  ilf  iMlV.N-.l  „„.!iiim,  w\  |>in-lly  iulhiTi.i-  t.. 
Ill,'  l;I;i--  '■{  llii-  ,-ulUllv  llrl-L.  I '(I  (lir  liflll  ih.y  (lio  rllUlll'i-,  with 
i.s    (l.,;niM^-   /...,-\<r:i    liliii.,  v^.i-    1m.jI,.i|.  :„ul   ,liin,i-    dn-   ].n.>.T-s  it 

uivh..n  di..\i,ic,  uliil-  111'-  .■.i]ilr.>l  ti-1,  ..u  1-L'iii-  -iiiiil^.i-ly  (iv;it,.rl. 
Iioil.vl  liuirtly.  l;.itl,  lliii.l-  ■.s<;:-  \h;t  llllrivl  tlii-nii-ii  p:,).,-',-  ; 
llirt-ulluiv  li'lli.|v.l  -Inulv,  ^ui.l   ill.'  ;'...,i;l.,.L   til,,,^   w.t.'  r.-laim-il 
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Viscosity  of  the  Culture  Compabed  with  other  Solutions. 

Time  in 
Seconds. 

Viscosity  ratio. 

Water =100. 

Culture   in    grass    infusion    with    20  %   suRar, 

Grass  infusion  with  20  %  sugar,  filtered 

Grass  infusion  with  20  %  sugar  and  2  %  dextrin 
Grass  infusion  with  20  %  sugar  and  1  %  starch, 

XXX  vCXwU      •••  ••  ••«  ••■  •■*  ••• 

Grass  infusion  with  20  %  sugar  and  2  %  starch, 

not  filtered 
Distilled  water  


675 
29(i 
310 

355 

%625 
230 


293 
126 

i:^ 

154 

271 
100 


It  is  at  once  evident  that  the  organism  has  produced  a  decided 
viscosity  in  the  liquid  medium,  and  had  the  culture  not  been 
filtered,  the  viscosity  would  have  been  greater.  The  organism  is, 
therefore,  capable  of  producing  a  viscous  substance  in  nutrient 
solutions  containing  cane  sugar. 

The  bacterium  was  subsequently  grown  in  a  saline  medium 
containing  10  %  saccharose  and  0*1  %  peptone.  The  viscosity 
of  a  three  weeks'  culture  was  determined,  but  the  temperature 
was  lower  (18**  C),  and  the  apparatus  was  probably  different 
from  that  used  before,  although  tlie  volume  was  about  the  same, 
viz.,  100  c.c. 


Time  in 
.  Seconds. 

Viscosity 

Ratio. 

Three  weeks'  culture  at  37^  C 

Culture  medium 

Distilled  water         

530 
303 
280 

189 
108 
100 

The  Nature  of  the  Viscous  Substance. 

To  obtain  some  idea  of  the  nature  of  the  viscous  substance,  a 
portion  of  the  filtered  culture  was  treated  with  alcohol,  when 
amorphous  flakes  were  precipitated.  These  adhered  tenaciously 
to  the  glass  vessel  in  which  the  precipitation  was  conducted,  and 
were  easily  washed  with  fresh  alcohol.  When  treated  with  water 
the  flakes  appeared  to  partly  dissolve  and  partly  swell  up  :  on 
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boiling,  an  apparent  solution  waa  obtained.  The  gum  was  pre- 
cipitated by  alcohol,  and  rediaaolved  in  water  several  times  until 
n  comparatively  white  precipitate,  free  from  sugar,  waa  obtained. 
The  aqueous  solution  was  easily  precipitated  by  alcohol. 

On  warming  with  dilute  tartaric  acid,  a  reducible  sugar  was 
formed  (saccharose  treated  similarly  was  not  inverted).  These 
test!)  show  that  the  viscous  substance  is  of  the  nature  of  dextran 
or  fermentation  gum,  but  the  ideutification  was  deferred  until  a 
greater  quantity  h^  been  prepared  from  a  medium  containing  ft 
more  definite  substance  than  grass  infusion,  some  of  the  carbo- 
hydrates of  which  would  be  precipitated  with  the  gum- 
Tim    FEnMBNTATlOM  OF  SACCHAROSE. 

The  action  of  the  organism,  which  had  by  this  lime  been  found 
to  be  a  sporulating  rod  or  bacilluH,  ia  of  considerable  importance, 
for  it  appears  to  he  an  undoubted  fact  that  the  gum  is  formed 
from  the  sugar,  Tliere  may,  also,  be  a  further  loss  of  saccharose 
from  the  formation  of  hexo.iea,  if  the  organism  secretes  invertase. 
To  test  these  points,  a  culture  medium  containing  the  following 
constituents  wan  pi-eparcd. 


shaking  u   I 

When  this 
«us].erided  ij 
disappeared! 
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gum,  unaltered  saccharose,  and  a  reducing  sugar  or  mixture  of 
sugars.  A  small  quantity  of  acid  was  also  formed.  In  esti- 
mating the  sugars,  it  is  necessary  to  remove  the  gum,  and  to  do 
this  various  precipitants  or  coagulants  were  tried.  Basic  acetate 
of  lead  was  found  to  be  useless,  as  a  diffuse  emulsion  was  formed 
which  refused  to  coagulate.  The  addition  of  milk  of  lime  to  the  lead 
emulsion  produced  coagulation,  but  an  equally  good  coagulation 
was  obtained  by  the  use  of  milk  of  lime  alone.  Lime  is  not  an 
ideal  coagulant  on  account  of  the  possible  formation  of  difficultly 
soluble  compounds  with  the  sugars,  especially  with  levulose. 
The  percentages  of  saccharose  inverted  and  not  inverted  might 
not,  therefore,  be  a  true  index  of  the  rate  of  change  when  lime 
is  employed,  and  a  number  of  analyses  bore  out  this  contention. 
A  coagulation  of  the  gum  was  also  attempted  with  anhydrous 
magnesium  sulphate  and  with  calcined  magnesia,  but  these 
magnesium  compounds  were  found  to  be  quite  inert — no  coagu- 
lation was  obtained,  and  the  filtrate  appeared  similar  to  the 
solution  before  the  addition.  Acid  mercuric  nitrate,  like  basic 
lead  acetate,  formed  a  diffuse  emulsion  which  passed  slowly  and 
without  retention  through  filter  paper.  The  neutralisation  of  the 
acid  with  sodium  hydrate,  until  the  emulsion  became  yellowish, 
was  also  without  effect. 

The  only  safe  coagulant  appears  to  be  alcohol,  and  in  the 
following  work  upon  the  action  of  the  bacillus  this  was  used. 
After  many  trials  the  following  method  was  adopted.  Twenty 
c.c.  of  the  culture  is  slowly  dropped  into  60  c.c.  of  strong  alcohol 
(methylated  spirit  distilling  at  77*5  -  78*5°  C.)  while  the  latter  is 
being  vigorously  stirred.  A  drop  of  phenolphthalein  solution  is 
next  added,  and  the  acidity  neutralised  with  dilute  sodium 
hydrate.  Finally  20  to  40  c.c.  of  alcohol  are  added  to  make 
certain  that  coagulation  has  been  complete.  After  standing  for 
two  or  three  hours,  the  gum  is  filtered  off  upon  a  dry  and  tared 
filter  and  scraped  from  the  beaker,  to  which  it  adheres  somewhat 
firmly.  If  necessary,  the  adhering  particles  are  treated  with  a 
small  quantity  of  hot  water,  the  gum  precipitated  with  excess 
of  alcohol  and  filtered.     The  gum  is  dried  at  100"  C.  until  of 


censtftnt  weight,  and  finally  the  aah  is  detenmned.  On  sabtmct- 
ing  the  ash  from  ihe  dried  gum,  the  amoant  of  crude  gum  in  the 
portion  taken  is  obtained.  The  alcohol  is  distilled  off  from  the 
Bugsn,  which  are  estimated  volumetrically  before  and  after 
inversion  with  hydrochloric  acid  at  70°  C, 

The  following  table  shows  the  progressive  formation  of  gnm 
and  mixed  reducing  aagars  in  the  dilute  peptone  solution.  The 
percentages  are  given  to  the  nearest  whole  number. 


Time  in  days       

0 

2 

8 

.|a 

7 

IS 

Mixed  reducing  sugars  .. 
Crude  gnm          

100 

67 
19 
U 

44 

36 
18 

31 
23 

21 
63 

27 

» 
60 
31 

6 
62 
31 

, 

\ 

p"- ' 

.-,- 
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— 

\ 

'^ 

" 
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- 

A^ 

/ 

\ 

'■ 
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The  formation  of  gum  and  the  inversion  of  the  sugar  are  seen 
to  go  on  steadily  from  the  second  day  until  a  balance  is  practically 
established  between  the  constituents  on  the  seventh  day.  The 
saccharose  is  not  entirely  inverted,  nor  ip  this  to  be  expected. 
Marshall  Ward  and  Reynolds  Green*  found  a  complete  inversion 
of  saccharose  with  their  sugar  bacteria,  but  it  is  just  poHsible  that 
this  was  brought  about  by  the  acid  fluids  (their  organism  produced 
in  the  culture  fluid  0*7  %  acetic  and  0*057  %  succinic  acids)  during 
the  chemical  manipulation  and  not  by  the  invertase  secreted  by 
the  organism.  Even  with  the  small  amount  of  acid  in  my  culturen 
I  noted  in  my  preliminary  experiments  an  increase  in  the  invert 
sugar  when  the  acids  were  not  neutralised.  The  acids  formed  by 
the  bacillus  have  also  a  solvent  action  upon  the  gum.  In  one 
case  I  obtained  31  grms.  per  litre  of  crude  gum  as  against  29  grms. 
when  the  acidity  was  not  neutralised  during  the  precipitation 
with  alcohol. 

The  Isfluexce  of  varying  Amouxts  of  Peptokk, 

The  bacillus  can  grow  with  marked  action  upon  saccharo^  in 
exceedingly  poor  nutrient  solutions.  T}ie  solutions  in  which  tFie 
action  has  been  already  shown  container]  only  ^'^  %  of  p(f?ptofi«. 
With  smaller  amounts  the  formation  of  gam  Is  evi/Jent  from  thtt 
appearance  of  the  culture^s,  although  tlm  action  is  naturally  wA 
so  rapid.  With  the  object  of  determining  tlie  infftufnce  tA  j^ej/- 
tone  on  the  fermentation,  a  serien  ^/f  cultures  ts^mUumn^  varying 
amoont^  of  pepUnni^  but  with  the  'Afjer  'Xyn«$titiienis  as  FjeO/re, 
were  made  and  ^naljaed  upon  the  t»afne,  vb^,  the  fifths  day, 
Tbe  results  expre«s«>d  in  termu  of  100  part»j  *yf  ^/riginaJ  sacc^«ar^>se^ 
u^,  in  parts  per  litre  of  culture  fluid,  are  given  in  the  UL\fUi,  arW 
are  9l*o  pk/tt-wi  upon  the  cur^'e»!>  tliat  f/AUfw. 


•  Wjtrd  hsA  Grotaa,  Vrjt,  l&fjj.  i^jt.  Ixr.,  K-y.  4\i,lU. 


596        TUB  or«  fek mentation  of  suoar  cane  juice, 

The  Pkhmenthtion  or  SAccaiBOSB  kith  vibtinci  Pekckstaoeb  of  Peptosk. 

— 

None. 

0-001 

0-01 

OP 

1-U 

Uixed  Redacing  SagUB 

CrndeGom           

Aoidityaa  luticaoid  in  100  c.e.  of  anltnre 

9&t 
0-5* 
0-4 
Non» 

97 
2 

0^ 

71 

33 

6 

0-03 

21 
82 
27 
0-088 

4 
58 
37 
0-18 

IVM.Il^    ihiU     lllC     (.■<■ 


iM.  Willi  iiLivasinj;  HtiioiLiil:^  of 
itfly  iiioiv  ;;iii.i  llmti  mlueiti-  suyai^. 
i-.K^-frrnu^mnl  jinilin..i-,-Hci-l  f-niRHl. 
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peptone  on  the  formation  of  gum  is  better  seen  on  comparing  the 
amounts  formed  in  0*01  %  and  1*0  %  solutions;  in  the  former  the 
ratio  of  gum  to  reducing  sugars  is  1  :  3*8,  while  in  the  latter  it  is 
1  :  1*6.  But  since  it  is  probable  that  the  gum  is  formed  from  the 
sugar  inverted,  we  might  calculate  the  ratio  between  the  gum  and 
the  sugar  wholly  inverted,  t.c,  the  saccharose  which  has  dis- 
appeared calculated  to  hexose.  With  0*01  %  peptone  this  ratio 
is  1 : 5-1,  and  with  10  %  it  is  1  :  2-7.  So  that  in  whatever  way 
we  look  at  these  two  columns  we  find  that  an  increase  of  peptone 
gives  an  increase  of  gum  and  a  relative  decrease  of  hexoses,  and 
conversely,  with  decreasing  amounts  of  nitrogenous  material,  there 
is  a  decrease  of  gum  and  relative  increase  of  reducing  sugars. 

It  is  to  be  noted  that  the  original  composition  of  the  culture 
fluid  as  regards  peptone  is  excellent  for  the  purpose.  The  best 
amount  would  probably  be  0  -3  or  0  -4  %.  It  was  also  found  inciden- 
tally that  10%  of  saccharose  is  about  the  optimum  quantity. 
With  20  %  (and  even  in  the  presence  of  1  %  peptone)  the  fermen- 
tation was  far  from  complete. 


The  Action  upon  other  Sugars. 

In  testing  the  action  of  the  bacillus  upon  other  sugars,  solutions 
similar  to  those  already  employed,  but  containing  other  sugars  in 
place  of  saccharose,  were  used.  Dextrose  was  first  tested,  and 
media  containing  commercial  starch  glucose  were  infected  and 
cultivated  at  37°  and  22"  respectively.  The  organisms  grew  well 
in  the  media  and  produced  a  turbidity  and  a  flocculent  precipitate. 
The  dextrose  was  estimated  from  time  to  time,  and  the  following 
numbers  were  obtained  : — 

Pebcentaqe  of  Dextrose  in  Cultures  of  the  Bacillus. 


Incubation  period. 

At  37". 

At22^ 

At  start     ...            ...            ...            

1  day 

2  days 

4    „        

6    „         

15    „        

7-5 
7-4 
7-4 
7-4 
7-3 

9-6 

9-4 
9-2 
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It  is  apparent  that  no  dextrose  lias  been  utilised  in  the  forma- 
tion of  giiQi,  and  indeed  thbwas  to  be  expected  from  the  absence 
of  the  opalescent  appearance  winch  ia  so  marked  in  the  saccharose 
cultures.  A  portion  of  the  15  days'  culture  at  22°  was  treated 
with  aleohol  when  a  slight  tlocculent  non-adhesive  precipitate  was 
thrown  down.     Thia  was  e»tiinated  and  found  equal  to  0'0^6  %. 

Cultures  were  also  made  insolutions  containing  lactose,  le\-ulo5e 
and  maltose  respectively.  Alcohol  did  not  throw  down  a  pre- 
cipitate from  the  lactose  culture,  but  alight  loose,  floeculent,  non- 
adhesive  precipitat^ia  similar  to  that  obtained  in  the  ghtcose 
culture  were  precipitated  from  tlie  media  contAJning  levulo;*  and 
maltose. 

From  these  testx  it  is  apparent  that  gum  is  not  formed  in 
solutions  of  the  commonly  occurring  sugars,  and  this  has  been 
the  experience  of  all  who  have  investigated  the  action  of  similar 
saccharose-gum  fermenting  bacteria. 

Thb  Gum  is  Probably  the  Swollkh  or  Diffldbnt  Capsule 
^  OF  THB  Bacillus. 

Wliethor  tho  j;uin  is  formeil  from  the  sugar  hy  an  enzyme 
exlriicflluhirty,  or  whether  it  is  the  diffluent  sheath  or  ciipsufe  of 
til..  ..r^Miii-m'.  \<  dimrult   IM   ,.r.>u-   , ^MU^v.      llii|.|.  ai.<l    -.lU,. 
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organic  acids,  such  as  acetic,  and  I  have  already  shown  that  it  is 
partly  soluble  in  the  acids  excreted  by  the  cell.  An  indication 
of  the  diffusive  action  of  the  excreted  acid  is  seen  in  the  dis- 
appearance of  the  gummy  layer  at  the  bottom  of  resting  fluid 
cultures  already  mentioned  on  page  592. 

The  addition  of  peptone  to  a  culture  fluid,  as  a  rule,  causes  a 
numerical  increase  of  the  bacteria.  If  the  gum  is  the  diflluent 
capsule,  then  the  greater  the  number  of  bacteria  the  more  gum 
will  probably  be  formed  compared  with  the  other  products.  As 
an  increase  of  peptone  does  increase  the  percentage  of  gum 
actually  and  relatively,  one  is  justified  in  concluding  that  the 
most  probable  source  of  the  gum  is  the  capsule. 

On  staining  the  cells  by  the  night-blue  method,  as  used  for 
demonstrating  flagella,  a  structure  similar  to  a  capsule  is 
manifest.  It  is  possible  that  the  appearance  might  result  from 
the  method  of  staining,  but  it  is  more  than  probable  that  the 
structure  is  the  capsule. 

The  Chemical  Nature  op  the  Gum. 

The  gum  was  precipitated  from  peptone-saccharose  culture  by 
alcohbl,  and  dissolved  in  water  and  again  precipitated.  This  was 
repeated  several  times,  and  finally  it  was  allowed  to  stand  under 
dilute  spirit  for  a  week.  The  gum  was  then  freed  from  alcohol 
and  tested  for  reducing  sugars.  No  reduction  of  Fehling^s 
solution  was  obtained,  and  the  gum  was,  therefore,  taken  as 
being  practically  pure.  When  dried  it  appears  as  a  pale  yellow, 
partly  transparent  mass.  It  forms  with  water  an  opalescent 
semi-solution,  and  apparently  swells  up  rather  than  dissolves. 
From  the  semi-solution  the  gum  does  not  separate  when  allowed 
to  stand  for  lengthened  periods,  nor  when  centrifuged.  It  does 
not  reduce  Fehling's  solution,  and  does  not  form  an  osazone  with 
phenylhydrazine.  When  warmed  with  dilute  sulphuric  acid,  or 
with  dilute  hydrochloric  acid,  a  sugar  is  produced,  which  reduces 
Fehling's  solution,  and  which  forms  an  osazone,  having  the 
solubility,  appearance  and  melting  point  (205")  of  glucosazone. 
The  sugar  is,  therefore,  either  dextrose,  levulose,  or  a  mixture  of 
both  these  sugars. 
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Basic  lead  acetate  mukes  the  solution  n 

Qore  opaque,  but  does 

net  coagulate  the  gura.     Lime  water  giv. 

es  no  precipitate.     It 

has  been  ali-eady  shown  thai  it  is  coagulated  by  milk  of  lime,  but 
not  by  mercuric  nitrat«,  ma^eaium  oxide,  or  magnesium  sulpbat«. 
Barium  hydrate  forms  a  curdy  precipitate,  which  i«  decomposed 
hy  carbon  dioxide.  A  precipitate  is  also  obtained  on  adding 
»inmoniacal  lead  acetate.  Dilute  sodium  hydrate  is  apparently 
without  efl'ect,  but  the  strong  hydrate  (10  %)  .slowly  makes  the  - 
solution  clear  and  limpid.  Neither  iodine,  tannic  acid,  nor  ferric 
chloride  wact  with  solutions  of  medium  strength.  When  heated 
in  HU-:in,  (.„■  :i  f^w  hours  with  dilute  nitric  acid  (2-1),  oxalic  and 
tartaric  acids  are  obtained  in  quantity.  Uucic  acid  is  not  pro- 
duced, even  when  oxidation  ia  effected  at  lower  temperatures. 

On  heating  the  dry  and  powdered  gum  in  capillary  tubes,  it 
begins  to  darken  in  colour  at  160°  C  At  183°  it  shows  signs  of 
melting;  at  193°  the  fragments  have  become  soft  and  adherent, 
and  begin  to  rise  in  the  capillary  tube,  apparently  the  result  of 
decomposition  and  evolution  ef  water.  At  196°  the  steam 
bubbles  are  well  marked,  and  at  200°  the  gum  melts  to  a  trans- 
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water  and  dialjsed  until  free  from  phosphoric  acid  after  which 
the  faintly  acid  solution  was  neutralised  with  baryta  water.  A 
very  small  quantity  (less  than  1  c.c.)  was  required,  and  the 
solution  appeared  to  be  unaltered  and  when  treated  with  dilute 
alcohol  did  not  flocculate.  A  better  result  was  obtained  on 
adding  an  excess  of  barj'ta  water,  when  there  formed  a  bulky 
curdy  precipitate  which  rapidly  settled.  From  this  behaviour  it 
would  appear  that  the  bacterial  gum  is  more  nearly  related  to  the 
starches  than  to  the  true  gums,  Huch  as  gum  arable.  When  no 
further  precipitate  was  formed  the  compound  was  rapidly  Altered 
and  washed  with  water,  then  with  alcohol,  until  the  washings 
were  free  from  barium.  The  precipitate  was  dried  in  vacuo  over 
sulphuric  acid,  then  powdered  and  finally  dried  at  100*  in  a 
current  of  dry,  CO, -free  air  under  100-1 20  mm."  pressure.  This 
method  differs  from  O'Sullivan's  in  the  addition  of  an  excess  of 
baryta  water,  and  it  seemed  possible  that  a  definite  compound 
might  not  be  formed.  To  test  the  matter  a  sample  of  gum  was 
divided  unequally  and  each  portion  was  acidified,  dialysed,  pre- 
cipitated with  excess  of  baryta  water,  filtered,  washed  and  dried 
as  described  above.  The  barium  in  a  part  of  each  portion  was 
estimated  by  precipitation  with  sulphuric  acid  and  the  following 
results  were  obtained  : — 

1st  portion— l-4915grms.  gave  0-4505grm.  BaSO^  =  19-84%BaO. 
2nd  portion— 1-5765 grms.  gave  0-4766grm.  BaSO^  =  19-86%BaO. 
These  results  are  very  close  and  undoubtedly  prove  that  when 
baryta  is  added  in  the  manner  indicated  a  definite  compound  is 
formed.  It  would  also  appear  that  the  barium  oxide  is  present 
in  the  same  proportion  as  in  the  compound  formed  by  adding 
baryta  water  to  starch.  Asb6th*  found  that  the  starch  compound 
contained  19*97%  BaO,  and  he  considered  that  this  agreed  fairly 
well  with  the  formula  C^*  H^o  O,©  BaO,  which  theoretically 
requires  1910%  BaO. 

The  Origin  of  the  Gum. 

Marshall  Ward  and  Reynolds  Green  in  discussing  the  action 
of  a  gum  bacterium  isolated  by  them  considered  it  possible  that 

*  Asbdih,  Analyst,  xii.,  138. 
40 
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the  gum,  which  conaiated  o£  a  mixturu  of  a.  dextro-rotatory  witli 
an  ioactive  body,  might  have  betn  derived  from  the  levulose  uf 
the  invert«d  saccharose.  Boekbout*  in  investigating  the  action  of 
StreptococcuK  homtnaU  found  a  Iffivo- rotatory  sugar  in  the  residue 
from  the  bacterial  fermentatioD  and  the  gum  (dextrau)  produced 
a  dextro-rotatory  sugar  on  hydrolysis.  From  these  facts  he  con- 
cluded that  dextrose  was  the  origin  of  the  gnm. 

In  determining  the  origin  of  the  gum  it  is  necessary  to  teat 
the  optical  activity  of  the  gum  and  the  amount  of  the  residunl 
sugars  after  the  fermentation.  This  necessitates  the  use  of  a 
polarimeter,  and  as  I  had  not  that  instrument  in  the  laboratory 
I  asked  Mr.  Steel  and  he  consented  to  do  the  necessary  deter- 
minations from  material  which  I  supplied.  Mr,  Steel  was  so 
interested  with  the  gum  that  he  investigated  it  very  fully  in  the 
endeavour  to  identify  it,  and  his  results,  which  confirm  and 
amplify  my  work  upon  the  gum,  are  embodied  in  a  paper  which 
is  published  simultaneously  with  this.  From  it  I  extract  a  few 
notes  bearing  upon  the  question  of  the  origin  of  the  gum. 

The  gum  is  Iievorotatory  (Ad—  -  40")  and  the  amount  of  the 
residual  Bugai-s  and  of  the  gum  sliow  that  the  latter  is  formed 
from  the  nascent  levulose  and  also  from  "something  else,"  liecause 
the  iULiouiit  of  Ifvuluve  wl.iih  hiis  disfip|.oarfd  does  not  equal  the 
gum  that  is  formed.  Vr«\\\  tlii-;  «f  oau  only  condude  that  the 
"Komctliiiigcls.."  must  Im;  .k'xtrose.  The  fact  that  the  gum  is 
1  hydrolysis  yields  pure  levulose  does  n 
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conceivabli'  that  llipii[itical  activity  of  the  nuijorcor 
intlupnce  the  rotatory  power  of  the  deriveil  ,i;uni.  We  can  convert 
dextrose  to  levulose  by  forming  jihenyl-glucosaKone,  which  upon 
reduction  and  sub.«ei]uent  trenlinent  with  nitrous  acid  yields 
levulose.  Since  this  uhange  can  lie  accomplished  in  the  lalwratory 
by  the  formation  of  intermediate  compounds,  there  is  no  reason 
why  a  gmn  which  yi.^kh  pure  levulose  on  hydrolysis  should  not 
have  been  derivi'd  in  p^trt  (or  entirely)  from  dextrose. 
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The  Affinities  of  the  Gum. 

From  the  reactions  and  the  Isevo-rotatory  power  both  of  the 
gum  and  the  sugar  resulting  from  its  hydrolysis,  the  gum  appears 
to  be  most  nearly  related  to  levulan  and  to  inulin^  but  there 
are  many  characters  which  distinguish  it  from  these.  It  is  also 
difiPerent  from  the  derivatives  of  inulin,  viz.,  pyro-inulin,  met- 
inulin  and  levulin,  as  well  as  from  sinistrin,  triticin,  secalose,  and 
myco-inulin. 

From  a  review  of  the  leevo- rotatory  gummy  substances  that  are 
hydrolysed  to  levulose,  it  appears  that  this  bacterial  gum  has  not 
hitherto  been  described.  I  therefore  propose  for  it  the  name 
levariy  which  was  suggested  by  the  polariscopic  nature  of  the  gum 
and  derived  glucose,  and  also  from  the  fact  that  another  bacterial 
gum,  which  is  derived  from  dextrose,  and  which  yields  dextrose 
on  hydrolysis,  is  known  as  dextran. 

The  Production  of  Carbon  Dioxide. 

During  the  evaporation  of  the  cultures,  a  number  of  small  bells 
formed  upon  the  surface  as  if  a  gas  were  evolved  during  the 
process.  The  most  probable  gas  is  carbon  dioxide,  and  to.  test 
for  it  a  flask  fitted  with  a  rubber  cork  and  lead-away  tube  was 
completely  filled  with  a  culture,  inverted  and  heated  in  boiling 
water.  The  culture  driven  from  the  flask  by  its  expansion,  and 
by  the  liberation  of  the  dissolved  gases,  passed  through  the  tube 
in  the  cork  and  was  led  away  into  a  vessel.  The  gases  which 
collected  in  the  flask  were  transferred  to  a  tube  and  roughly 
measured  before  and  after  absorption  with  caustic  soda.  From 
300  c.c.  of  culture  fluid,  7*5  c.c.  of  gas  were  obtained,  and  of  this 
5  c.c.  were  absorbed  by  the  alkali.  It  is  evident  that  carbon 
dioxide  is  evolved  during  the  growth  of  the  organism.  As,  how- 
ever, the  test  as  described  above  was  merely  qualitative,  and  as 
the  gas  might  be  formed  in  quantity,  a  quantitative  test  was 
made.  For  this  purpose  100  c.c.  of  culture  fluid  containing  the 
usual  amounts  of  saccharose  and  salts,  but  with  1  %  of  peptone, 
were  placed  in  a  small  Erlenmeyer  flask  and  connected  with  three 
other   similar   flasks,  each  containing  100  c.c.  of  clear  baryta 
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water  The  inlet  tube  of  the  culture  flask  was  fastened  with  a 
clip,  and  to  the  outlet  tube  of  the  third  baryta  flask  a  tube  con- 
taining aodft  lime  was  attached  to  preTcnt  the  inward  passage  of 
atmospheric  carbon  dioxide,  A  current  of  air  was  sucked 
through  the  apparatus  daily  after  attucliing  a  sodn  Ume  tube  to 
the  inlet  tube  of  the  culture  fla.'^k.  The  evolved  gaa  waa  thus 
daily  removed  from  the  culture.  On  the  fifth  day  the  baryta 
Bolutions  were  added  together  and  rapidly  filtered,  the  barium 
carbonate  wa^i  washed  and  then  suspended  in  water.  After 
adding  phenol phthalein,  20  c.c.  of  standard  acid  were  run  in, 
and  the  solution  Ixiiled  to  expel  the  displaced  carbon  dioxide. 
The  excess  of  acid  was  then  determined,  and  by  difference  th« 
carbon  dioxide  equivalent  obtained, 

11  '6  c.c  "/]  acid  used  to  decompose  the  barium  carbonate 
=  0'1276  grm.  CO,  from  10  grms.  sugar 
=  1*28  grms.  CO,  from  100  grms.  sugar. 

From  the  determination  it  is  seen  that  a  considerable  quantity 
of  carbon  dioxide  is  formed  during  the  fermentation. 
The  Production  op  Aciu. 

When  the  cultures  were  testeii  with  litmus  they  were  found 
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Pboduction  or  Acid  bt  Bacbs  Grown  fob  Seven  Days  at  37^. 
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It  is  evident  from  these  results  that  the  production  of  acid  by 
the  races  is  variable,  and  beyond  the  acidity  being  equal  to 
between  0*06  and  0-13  %  lactic  acid,  there  is  little  to  be  inferred. 
Repeated  cultivation  of  the  races  in  the  laboratory  has  no  definite 
effect  upon  the  acid-forming  faculty,  since  in  one  case  the  culti 
vation  has  lessened  the  production,  and  in  two  others  there  is 
little  difference.  The  amount  of  peptone  in  the  nutrient  fluid 
has  a  considerable  influence  upon  the  formation  of  acid,  as  was 
found  in  the  experiments  noted  on  page  596.  With  0*01  %  of 
peptone,  the  acidity  on  the  fifth  day  was  equal  to  0*03  %  lactic 
acid,  while  with  1  %  of  peptone  the  acidity  was  0*18  %. 

The  Nature  of  the  Acids. 

In  determining  the  nature  of  the  acids  a  considerable  number 
of  cultures  were  made  and  tested.  These  were  chiefly  tentative 
or  preliminary,  and  served  to  indicate  the  kinds  of  acids  present 
and  also  the  method  which  appeared  to  be  best  for  their  separa- 
tion.    Ultimately  the  following  method  was  adopted  : — 

Two  Utres  of  the  ordinary  10  %  saccharose  medium  containing 
100  grms.  of  chalk  was  infected  with  a  mass  culture  (about  50  c.c.) 
of  the  organism  and  incubated  at  37°.  The  culture  was  vigor- 
ously shaken  every  morning  and  the  incubation  was  continued 
for  a  month,  when  it  was  noted  that  the  evolution  of  gas  bubbles 
had  ceased.  The  culture  was  then  treated  in  the  manner 
described  in  the  following  table. 
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Before  proceeding  to  describe  the  separation  of  the  acids  from 
the  ethereal  extracts  a  few  notes  may  be  made  upon  the  organic 
acids  mentioned  in  the  table.  The  distillate  from  the  mother 
liquor  had  a  strong  odour  of  acetic  acid  and  was  neutralised  with 
soda.  To  a  portion  of  the  neutral  solution  silver  nitrate  was 
added,  whereupon  a  pasty,  white  precipitate  was  thrown  down. 
This  was  filtered,  washed  and  dried  on  a  porous  tile,  then  in 
vcbcuo  over  sulphuric  acid  and  finally  in  the  oven  at  80**  until 
there  was  a  loss  of  only  0*5  mgrm.  in  30  minutes.  A  portion  was 
dissolved  in  water  and  the  silver  estimated  as  chloride  in  the 
usual  manner. 

0-3645  grm.  gave  0-3115  grm.  AgCl  =  6433  %  Ag. 

Silver  acetate  contains  64*68  %  Ag. 

It  is  evident  from  the  analysis  of  the  silver  salt  that  the  acid 
is  acetic. 

The  filtrate  from  the  silver  acetate  rapidly  darkened,  which 
made  it  appear  probable  that  formic  acid  was  also  present. 
Accordingly  the  neutralised  distillate  was  tested  and  was  found 
to  reduce  alkaline  permanganate  to  the  brown  hydrated  binoxide 
and  also  to  produce  a  copious  precipitate  of  calomel  when  treated 
with  excess  of  mercuric  chloride.  The  latter  test  is  characteristic 
of  formic  acid. 

From  the  calcium  sulphate  residues  a  few  droplets  of  an 
insoluble  fatty  acid  were  obtained.  The  melting  point  was 
determined  by  a  method  which  I  devised  some  ten  years  ago. 
Two  small  particles  of  the  dry  solid  acid  are  placed  near  one 
another  on  a  coverglass,  another  coverglass  is  put  on  the  top  and 
very  lightly  pressed.  The  space  between  the  particles  after  the 
second  coverglass  is  in  place  should  be  from  one  to  two  millimetres. 
The  preparation  is  then  floated  on  mercury  and  covered  with  a 
small  watch  glass.  The  bulb  of  a  delicate  thermometer  is  inserted 
in  the  merCury  and  the  temperature  slowly  raised.  At  the 
melting  point  the  two  particles  of  melting  fat  run  together,  the 
space  hetjr,%9^gtlSm  disappears,  and  almost  instcLntly  the  molten 
fat  spreads  out  between  the  coverglasses.     The  melting  point  of 
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the  separated  fatty  acid  was  30*8'  which  ia  suffidently  near  the 
melting  point  of  capric  acid  (31-3°)  to  identify  it  with  this  acid. 
The  organic  acida  were  extracted  from  the  acid  fluids  by  per- 
colation with  other.  The  extraction  was  generally  continued  for 
12  hours;  sometimes  with  a  large  tiuantity  of  fluid  the  time 
occupied  was  24  hours.  After  the  extmction  the  ethpr  was  dia- 
titled  off  and  the  acids  separated  by  a  combination  of  the  methods 
recommended  by  Schneider*  and  Harden. t 

AHALTSIS  Of  THC  EtHBBEAI.  RiSlDIFE. 

Ethereal  residne  dilated  with  water  and  ilistttled  tn  a  current  of  steam  autil 
the  distillate  had  a  coestaal  actdtly. 


Iteeidual  liquor  divided  inlo  porCiona. 

Portion  digBBted  with  ZnO,  filtered 
while  hot  and  the  zinc  lactate 
proved  by  its  solubility  and  at£o 
*    oaeopicallj. 


tu'Btip  acid  llKi%  alcnliol. 
and  tested ' 
for   oialie 


Distillate  evaporated  with  eiceaB  ol 
CilCO..  treated  with  absolute  alcohol, 
Altered. 


Filtrate. 

Portion  lasted 
«itbZo(N03),for 
valeric  acid;  none 

Remainder  evn- 


liuijriL'acid  found 


residue      Eitraet 
ol  coiiiiiijieil 

:pitintQ       liitlatt!. 


Portion  ol  soliitioii  of  Piilehmi  salt 
cvyBlallised,  dried  iind  the  ciilchliii 
eetimnted. 


I'osoopifiil  appeiu'ai 
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character  (with  steam),  its  action  upon  alkaline  permanganate, 
its  behaviour  on  dry  distillation,  Windisch's  reaction  and  the 
analysis  of  the  calcium  salt.  In  the  analysis  the  residue  remain- 
ing after  distilling  off  the  volatile  acids  was  heated  on  the  water 
bath  for  several  hours  with  excess  of  calcium  carbonate,  filtered, 
evaporated,  and  allowed  to  crystallise  overnight.  A  solid  mass 
of  crystals  was  obtained  which,  after  drying  in  vacuo  over 
sulphuric  acid,  was  dried  in  the  water  oven  till  nearly  of  constant 
weight.  In  one  portion  the  calcium  was  estiuiated,  and  in 
another  the  water  (by  drying  in  water  oven  till  of  constant 
weight). 

2*493  grms.  contained  0*36  %  of  water  and  gave  1*1 185  grms. 
CaCO3=1801%Ca. 

Calcium  lactate  contains  18'35  %  Ca. 

The  butyric  acid  was  separated  as  calcium  butyrate  by  taking 
advantage  of  its  comparative  solubility  in  absolute  alcohol.  It 
was,  however,  never  pure,  being  associated  with  formic  and 
acetic  acids.  It  was  identified  by  the  solubility  of  the  calcium 
salt  in  absolute  alcohol,  by  the  pine-apple  or  rum  odour  of  the 
ethyl  ester,  by  the  odour  of  the  moist  barium  salt,  and  of  the 
same  salt  when  warmed  with  sulphuric  acid.  Finally  the  analysis 
of  the  silver  compound  prepared  by  the  addition  of  silver  nitrate 
to  the  mixture  of  substances  obtained  by  dissolving  the  calcium 
salts  in  absolute  alcohol  while  not  absolutely  agreeing  with  silver 
butyrate,  is  sufficiently  distinctive  {i.e.,  low  in  silver)  to  show 
that  butyric  acid  was  contained  therein.  This  silver  compound, 
after  precipitation  and  washing,  was  dried  on  a  porous  tile,  and 
then  at  80",  at  which  temperature  there  was  no  loss  of  water. 

00548  grm.  gave  0-0438  grm.  Ag.  CI.  =  6016  %  Ag. 

Silver  butyrate  contains  55  38  %  Ag. 

Silver  butjnracetate  contains  59*67  %  Ag. 

Silver  acetate  contains  64*68  %  Ag. 
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With    regard    to    t}ie   relfctivo   aniounta   of    acids   fonn«d    in    , 
saccharose  solutions,  a.  determination  woa  made  as  follows.     Tbv 
aoidH  separated  fram  a  fourtpen  dayn'  chalk  culture  iDeasared 
about  20  c.c.     This  was  diluted  with  an  equal  volume  of  water, 
and  distilled  in  a  current  of  steam.     When  HI  c.c,  had  passed 
over  the  distillation  was  stopped,  and  a  10  c.c.  portion  was  found 
to  contain  a  quantiy  of  acid  equivalent  to  035  c.c.  "/j  acid  which    ] 
for  the  whole  141  c.c.  equals  4'9  c.c.     The  remaining  131  c.c.  were   ' 
evaporated  down  with  chalk  to  dryness,  and  extracted  with  hot    ' 
absolute  alcohol.     The  calciuui  salt,  which  dissolved  weighed  '054 
grm.,  and  on  the  assumption   that    this  consisted    entirely    of 
calcium  butyrate,  is  equivalent  to  0048  grm.  butyric  acid  in  tha 
whole  distillate.     The  remaining  acids  (  =  2'2  c.c.  ^U),  if  taken  u 
a  mixture  of  equal  parts  of  fwrmic  and  acetic,  would  weigh  0-033 
grm.     This  gives  a  total  of  0*07 1  grm.  of  acids  in  the  distillate. 
It  must  be  borne  in  mind  that  lactic  acid  occurs  in  the  distillate, 
and  is  calculated  with  the  other  acids,  so  that  for  this  reason   ' 
alone  these  figures  must  not  be  considered  too  narrowly.     The 
main  object  in  quoting  them  is  tusfaow  how  small  is  the  quantity 
of  the  volatile  acids  when  compared  with  the  lactic  acid.     The 
residujil  fluid  in  the  distilling  tla^k  wa.i  made  up  to  -W  c.c,  and 
lOc.c.  wa;*   boilo.1    with    zinc   oxide   arid   filtered.      Tlio    filtrate, 
when  evaj.KJi-ated  and  dripd  at  ICO*,  yielded  1'076  grms.  of  a  zinc 
salt.     Another    10  c.c.  was    titrated    with    standard    idkali    by 
Kun:i's  method.*      Tt  contained  — 


K-K'tii;  ar^id 


0-673  grm. 
01 39  grm. 


Totiil 


letic 


0'S12  " 


The  zinc  salts  of  these  acids  wouLl  have  yiehled  10745  grms,, 
which  a-iees  closely  with  1-070  grms.  found.  In  the  total 
residual  liquor  there  were,  therefoiv,  present  OtH-J  x  5  =  4-06 
grms.  lactic  acid.     Comparing  this  with  the  volatile  acids,  there 
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is  a  ratio  of  4*06  :  0*071  ::  57  :  1,  and  if  some  allowance  is  made 
for  the  lactic  acid  ^^nclUded  in  the  volatile  acids,  it  is  evident 
that  the  bacillus  forms  about  60  times  more  lactic  acid  than 
volatile  acids. 

MaNNITS   18   NOT   A    BYPRODUCT   IN   THE   GUM    FeRMBNTATION. 

In  the  mucinous  fermentation  of  beet  juice  by  some  bacteria^ 
as,  for  example,  Leuconostoc  nieaenterioides^  the  sugar  is  fermented 
partly  to  dextran,  or  fermentation-gum,  of  which  there  are  two 
kinds,  one  a  soluble  form,  the  other  an  insoluble  modification,  and 
partly  to  maunite.  In  order  to  see  if  mannite  was  a  by-product 
in  the  fermentation  of  sugar  by  this  bacillus,  several  culture 
solutions  were  freed  from  gum,  and  after  evaporation  to  a  syrupy 
consistency,  were  extracted  with  strong  hot  alcohol.  No  mannite 
crystals  could  be  obtained  from  any  of  the  cultures.  The  syrupy 
residue  of  one,  however,  after  standing  for  a  week,  contained  a 
number  of  feathery  tufts  of  needle-shaped  crystals  which  might 
have  been  mannite.  The  whole  syrup  was  dissolved  in  water 
and  the  sugars  fei*mented  out  with  a  pure  culture  of  Saccharo- 
mycea  cereviHas  I.  The  yeasts  were  then  filtered  off  with  the  aid  of 
aluminium  hydrate.  Mr.  Steel  kindly  tested  the  rotation  of  the 
solution  before  and  after  the  addition  of  borax.  A  very  slight 
Isevorotation  was  observed;  the  mannite,  if  present,  was  apparently 
in  so  small  an  amount  ^hat  it  could  not  be  definitely  determined. 
He  subsequently  tested  a  solution  obtained  from  a  culture  con- 
taining 46  grms.  of  saccharose,  and  could  find  no  evidence  of 
mannite.  It  is,  therefore,  apparent  that  the  bacillus  does  not 
form  mannite  from  sugar.  The  crystals  observed  in  the  syrup 
were  probably  dextrose.  Mannite  was  carefully  tested  for, 
because  a  gum-producing  organism,  Bac,  gummosu^i,  Happ,  forms 
this  hexatomic  alcohol  in  sugar  solutions. 

Ordinary  alcohol  is  likewise  not  a  product  of  the  fermentation. 
A  litre  culture  was  distilled  with  chalk,  and  in  the  first  50  c.c. 
of  distillate,  which  had  a  sp.g.  of  1*0008,  no  iodoform  reaction 
could  be  obtained. 
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THK    VlTALtTV   OF  TBB  SPOBKS. 

The  spores  of  bacilli  resist  the  action  of  moist  heat  at  100'  C. 
for  some  time,  and  the  gum  bacillus  is  do  exception  to  this  mle- 
In  testing  how  loog  they  could  withstand  the  action  of  boiliDg 
water,  several  tubes  of  saccharose  media  were  infected  with 
spores,  and  after  attaching  aerial  coadensen>.  the  tubes  were 
immersed  in  brine,  which  was  kept  Hlawly  boiling.  The  media 
in  the  tubes  boiled  briskly.  At  intervals  of  J,  j,  1,  li,  2J  and 
5  hours,  tubes  were  taken  out,  cooled,  and  thereafter  incubat«d 
at  37°.  In  all  cases  growth  occurred  and  gum  was  forme<l.  The 
spores  can,  therefore,  withstand  the  action  of  boiling  water  for 
tit  least  five  hours. 

Arcording  to  Lafar,  the  potato  bacillus  can  resist  the  influence 
of  a  current  of  steam  for  siic  hours,  which  marks  it  as  being  the 
most  powerfully  resistant  of  all  organisms  hitherto  observed. 
The  spores  of  the  gum  Itacillus  resist  destruction  aa  vigorously 
as  the  potato  bacilli,  and,  as  we  shall  see,  this  is  not  to  be 
wondered  at,  for  they  have  many  points  in  common. 

The   Vauikties  ok  tiik  Oroanesm. 

So  far,  Willi  i.tic  .■xo.^ptinii,  ih,-  iicliw  i.f  «  l-iicillus  which  was 
seprtriitj-d  t'mm  mllcr  caiii!  juiie  li.as  been  coiisidereil.  In  the 
exiuninatioii,  h"wt'vcr,  i>f  a  iiunilicr  of  riiiv  luid  refined  sugars, 
many  r;ici;s  ..f  the  s;im."  ..r-.ii.iMii  were  i^olatcl.  A  few  of  the>:e 
grew  slowly,  but  olhcrtti-it!  ihi'_v  wrre  idonticiil  with  bactPiia  of 
quicker  growili.     I'rimi  tin'  niorf  or  less  extended  examination 

one,  two,  or  tlireo  ^ri'Uii-*.  according  to  the  lahie  placed  upon 
their  growih  clKiraelt-rislics.  If  Ibey  are  divided  into  three 
groups,  the  third  nf  these  (,i,!J  of  tiible)  must  W'  considered  as 
Ix'ing  derivcit  fi-oiii  ihe  voeou.l  (;i).  since  npiin  repeated  culti\a- 
tion  the  characters  alt.-r  and  bei-ome  identical  with  those  of  rf 
group.  The  ,i  yniiiji  <liircis  fr^.Lii  llie  „  -roup  ehielly  in  its 
mcthn.1  of  «,-,,Mli,  in  ■^vUWu-. 
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GENERAL  Characters  of  the  Groups 


— 

a 

/3 

m 

Agar  sUrohe    ... 

Translucent  white, 

White,     amoeboid. 

Broad,  glistening^ 

amoeboid    layer, 

and      sometimes 

yellow  to    buff, 

irregularly     fur- 

terraced     layer. 

raised      lobular 

rowed,     dry     or 

dry  and  generally 

growth  :      con- 

slightly     moist. 

dull,       adhering 

densed       water 

adhering    firmly 

loosely     to     the 

has  no  film. 

to  the  medium  : 

medium,      often 

often  with    glis- 

with   glistening, 

tening       convex 

convex    margin  : 

margin:  the  con- 

condensed water 

densed  water  has 

with  strong  film. 

a  strong  film. 

OelcUine  stab  ... 

Medium  is  liquefied 

Medium  is  liquefied 

As^. 

very  slowly  as  a 

quickly  as  a  cra- 

small  crater  if  orm 

teriform       area. 

depression    with 

Then     becoming 

white      vrrinkled 

saccate    in     2-3 

film:  stab  at  first 

days,     forms    a 

filiform,  then  be- 

loose   surface 

comes     arbores- 

film. 

cent  (4-5  days). 

Potato 

Beddish-white,  dry, 

Pale    yellow,   deep 

As^. 

finely      wrinkled 

yellow  or  yellow- 

growth    on    red- 
dish    ground: 

brown  raised  un- 

dulating    fatty 

often  with  raised. 

growth,  becoming 

apparently      ex- 

dry and  coarsely 

uded,    drops    of 

wrinkled. 

watery  fluid. 

BouUton 

Turbid,  with  strong 

As  0. 

Turbid,     but     no 

wrinkled  film. 

film. 

JutUC     ...           ... 

Curdled, then  partly 

As  a,  but  with  al- 

As a.-with  ampho- 

peptonised   with 

kaline  reaction. 

teric  or  alkaline 

faint     acid     re- 

reaction. 

action. 

Shape  

Thin  rods,  0*4-0 -Gft 

.A^O     ^^                                >  •  •                            •  «  t 

Thick   vacuolated 

broad. 

rods    over   1   fi 

broad. 

The  diflferences  between  /3^  and  ^  are  very  striking,  and  it 
would  almost  seem  impossible  that  they  could  both  be  of  the 
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aame  kind.  Fortunately  the  alt«ration  or  revenion  to  the 
normal  tjrpe  occurred  in  tbe  courae  of  a  few  crops  or  trUiafers 
(erroneously  called  generations)  with  one  of  the  races  which  was 
considered  aa  being  typical  of  group  ^ft  and  the  identity  of  the 
groups  was  made  evident.  While  with  this  race  the  chftnga 
occurred  by  the  8th  transfer,  two  other  similar  ffff  races  had 
not  changed  by  the  40th  transfer.  From  a  glistening  lobnlar 
yellow  raised  stroke,  il  altered  to  a  dull  white  amceboid 
expansion  spreading  over  th«  greater  portion  of  the  agar 
surface.  Concomitant  wilb  this  alteration,  the  grftnolar  or 
spongy  structure  of  the  bacterial  protoplasm  changed,  and  whw 
stained  the  rods  appeared  narrow  and  homogeneous.  The  natora  i 
of  the  growth  in  bouillon,  and  on  potato,  also  changed.  TqM 
short,  the  rnce  had  btcuine  identical  with  those  of  j;;roDp  ;8. 
reversion  is  ahowQ  in  a  somewhat  diagrammatic  form  in 
plate  which  accompanies  this  paper. 

Why  tiff  should  be  so  different  from  ff  can  only  be  expl 
by  assuming  that  it  han  l«en  caused  by  the  physical  c 
that  ha\e  obtained  during   the  prooess  of  nanufnotun  ■ 
angar.     Id   the  various  samples  of  sugar  the  lhn»  f 
biK'tcrin    witc    ^rpiifrnlly    found    in    varvilii;    proportions, 
iiiii^lii  I"  lid  I  |i'  ilii-  -iiLMi'  liiiMiiL,'  l"'cii  ii]r"irii-f)  ai.  different  period* 
ut'   (Il Jinuniiliirihi'   |-i<ni-=-=,  I'liy  if  ii  miii-l-  otherwise,  orIj  0 

i;|'fill|h   lit'    luii'lilill     Miilllil    In-    I'nUDrl    ill    I'Och    lot    of   BUgMV- 
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w^^^^^^^^^^^^^v^^ 

lun  L 

1-,.  -iL.Tlmn. 

M'  (U-i-in 

.11,  I 

^^^^^■^ 

idl'lM 

1     wiUl    lIlHI 

already 

d„J 

1!^ 

lCillub  : 

m 

^^^^^^^^^^^^H 

,^7, 

"r 

,  ,tv.-The 

films  ^ 

M 

^^^^^^^^^^^^H 

^how 

111 

e  urfe^anisui 

MmJM 

■ 

^^^^^^^^^^^^^^^^^P 

OCCUI 

! 

..gly  and  ia 

i 

H 

BY    R.    ORBIG   SMITB.  615 

iMenbly,  but,  generally  speaking,  those  racea  which  produce 
white  growths  on  nutrient  agar  (a  and  g)  consist  of  cells  measuring 
0-4-0-G  :  2-3  p.  Occasionally  a  race  of  this  normal  type  will 
have  liroader  rods  mixed  with  cells  of  that  breadth.  Those  races 
which  produce  a  buff  colour  on  nutrient  agar  {y33)  consist  of  a 
mixture  of  short,  stout  and  of  long  rods  vaiying  from  1-3  :  2  to 
10  :  6/1,  All  cells  stain  readily,  and  are  not  decolorised  by  the 
Oram  method.  The  broader  cells  appeai-  to  have  a  spongy 
Btnioture.  while  the  narrower  cells  stain  uniformly.  The  rod 
forms  a  itmall  oval  and  generally  central  endospore,  readily  with 
the  white,  hut  slowly  with  the  bull'  races.  Indeed,  with  the 
white  races,  the  film  on  a  34  hours'  bouillon  culture  at 
ohie8y  of  spores.  (lernjination  is  lateral.  The  rod.s  are  motile, 
and  in  ImulUon  move  about  with  a  wriggling  motion.  In  films 
i>f  fluid  "ncoharow  media,  the  newly  germinated  rods  have  an 
prepared  from  a  young 
ue  mordant,  as  advised 
majority  of  the  cells  are 
lany  peritrichous  flagelia. 
lucid a 
organism  in 
coccoid  and 
ceased    lo 
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clouded  and  Rnely  granul&r,  with  a  clear  central 
canal.  Group  9)3:  the  colonies  vary  from  dirty  white  to  buff- 
white,  and  have  a  fatty  or  dull  appearance.  When  magnilie(t, 
the  deep  colonies  are  seen  a.i  irregular  clumps ;  the  snrfnc* 
eoloniea  appear  dark  grey  and  marbled,  with  either  a  stippled  or 
A  filamentous  margin,  and  a  smooth  or  a  rough  edge. 

!iaeckaro»e(\0  '/^ypeptoiM(-^g  %)-ajrur  plnte.  —  The    colonies    of  n 
the  a  and  /3  types  appear  like  raised  drops  of  whey  upon  an  T 
amielMJid  base.     When  mognilied,  the  deep  colonies  are  lenticnlu 
and  clouded  ;   the  surface  coloniea  being  clouded  and  hatched.  ] 
The  amoeboid  pr»»ces3ea  of  the  surface  colonies  have  a  hatched 
centre,  a  finely  granular  intermediate  portion,  and  a  clear  ruai^n. 
The  colonies  of  the  93  type  are  circular  and  yellowish,  or  dirty 
whit^.     The  agar  below  the  surface  may  swell  into  a  dome-shaped 
prominence  bearing  the  colony.     Subsurface  colonies  c 
agar  to  swell  locally  and  split. 

Agar  stroke. — Group  a  :  The  races  form  a  translucent  white  j 
amieboid  growth  spreading  over  the  greater  portion  of  the  ogu-  j 
surface.  The  growth  liecoiiies  irregularly  furrowed  or  indented, 
and  appears  either  dry  or  slightly  moist.  Sometimes  the  surface 
is  covered  with  niintitc  drops  of  fluid,  which  gives  the  culture  a 
sha^'rc<-ri  :i|.|..Mr;iii.e.  The  u|>|.rr  inargiii  of  the  stroke  is  fre- 
<tut.-tUly  niised  «jid  .ylKteiiiiii;.  The  central  jTortions  adhere  s<> 
(iniily  to  the  n^'ar  that  if  i-i  iiii|ius>,il.|f  to  muove  portions   with 

the  ..rilijiiivy  thin    pbniiium    i II*..     Tlin   condensed    water  is 

covcrvd    witli    iL   slr.iiiL',    "liile.    w,ir)lJe<l    film.      Group  9 :    The 
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never  amoeboid.  It  appears  either  moist,  glistening,  or  fatty, 
and  the  consistency  is  soft  like  that  of  butter.  The  condensed 
water  generally  has  a  flocculent  yellowish  sediment,  but  never 
has  a  film. 

Saccharose-peptone-agar  stroke. — With  all  groups,  there  is 
formed  a  broad  convex  ridge,  undulating  as  if  containing  gela- 
tinous lumps.  The  growth  is  translucent  and  indistinguishable 
from  the  medium.     The  consistency  is  gelatinous. 

Gelatine  plate. — Group  a :  The  colonies  grow  slowly;  on  the 
third  day  they  are  white  and  punctiform.  When  magnified,  the 
deep  colonies  are  seen  to  be  round,  moruloid  or  like  woolly  tufts, 
with  outstretching  fibres  interspersed  with  cellular  clavate  pro- 
cesses. The  surface  colonies  are  rounded  erose,  with  a  granular 
centre  and  clouded  margin.  On  the  fourth  day  the  surface 
colonies  appear  depressed  and  are  seen,  microscopically,  to  be 
deeply  pitted  and  wrinkled,  and  to  have  a  rough  margin.  On 
the  sixth  day  the  surface  colonies  consist  of  a  dry,  wrinkled  film, 
with  a  central  white  point.  There  is  a  slight  softening  of  the 
gelatine,  and  in  crowded  plates  the  medium  becomes  slimy. 
Groups  j3  and  /3/3 :  White  circular  crateriform  liquefied  areas  con- 
taining a  white  sediment  are  formed  in  two  days.  Microscopi- 
cally the  sediment  consists  of  coarse  granules,  and  the  margin  of 
the  colony  (liquefied  area)  is  ciliate.  The  deep  colonies  appear 
circular  and  either  opaque  or  coarsely  granular,  with  a  ciliate 
edge. 

Gelatine  stab, — The  stab  is  primarily  filiform,  with  a  slight 
depressed  surface  growth.  In  from  four  to  six  days,  the  needle 
track  is  beset  with  coarse  white  arborescent  outgrowths,  and  the 
gelatine  at  the  surface  is  slightly  liquefied  and  consumed.  The 
liquefied  medium  is  covered  with  a  deeply  wrinkled  film.  Groups 
^  and  j3i3  :  The  growth  is  at  first  white  and  filiform,  but  the 
medium  is  sooner  or  later  (1-2  days)  liquefied,  the  top  of  the  stab 
becoming  funicular ;  finally  the  entire  stab  becomes  saccate. 
There  is  formed  a  thin  surface-film. 

Bouillon. — Groups  a  and  /3:  The  medium  becomes  faintly  turbid 
and  covered  with  a  strong  but  easily  detachable  wrinkled  white 
41 
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film.  Group  (3)3 ;  The  bouillon  becomes  Curbid  and  forms  a  white 
aedinient  and  &  very  alight  Burface-ring.  Indol  la  formed  by  all 
the  groups,  and  nitrate  may  lie  slightly  reduced  to  nitrite. 

Milk.  — All  groups  coagulate  and  then  slowly  peptonise  the 
casein,  but  group  a  is  much  slower  in  its  action.  The  reaction  of 
the  supernatant  liquid  may  be  faintly  acid  (a),  amphoteric  (flS), 
or  alkaline  (fl). 

Peptone- »a,ei:haroM  Jluid. — The  white,  milk-Iike  appearance  |g 
rery  characteristic. 

Potaio.— Group  n:  There  is  formed  a  reddish -white  thin  lay« 
upon  a  reddish  ground.  The  thin  layer  becomes  folded  into  small  | 
delicate  wrinkles.  Sometimes  in  place  of  wrinkles  drops  of  A  { 
white  watery  fluid  exude  from  spots  scattered  over  the  apparently  I 
red  surface  of  the  potato.  Group  ji  ;  The  cultures  are  of  I'ari 
shades  of  stone,  yellow  or  yellowiah-brown.  They  are  raised  and  ( 
undulating  and  soon  (3-4  days)  become  coarsely  wrinkled.  Groop  1 
3,8  :  The  growths  are  similar  to  3,  but  in  addition  the  medium  is  . 
frequently  darkened  in  the  vicinity  of  the  culture. 

Temptratnrf. — Tlie  organism  grows  at  15°,  22°,  30°,  and  most 

quickly  at  37°;  above  37°  the  growth  rapidly  diminishes;  with 

the  exception  of  the  cultures  in  gelatine,  which  were  made  at  22°, 

tlLed('-icriiili.iii>^of  t!ici.'ruwtlL  <.li;iriict.Ts  apply  to  cultures  at  37'. 

Till-:  <ii.Mi-yoTMiiNVi   I!mim,i   ciiKvioosLY  Dkscrihed. 

Fr..iii  lh<-  liU-riiluv  ^U  my  -lis|",^ul  u|>on  this  subject  1  have 
foiiiiil  [Kites  upon  a  iiuinlK-r  iif  spnri'loss  Iwictcria  capable  of  con- 
viTlini;  sacobarosn  ititu  jjumiiiv  substances  when  natural  media, 
sucli  iiH  HJici's  of  bci'l,  iviTc  infi'r-|,'(|.  As,  however,  the  organism 
sciwiraled  by  me  in  a  siMiri'-fniinin;.'  Iiaeitlus,  mention  of  other 
spore- Ijoarin.^   or;;aiiisuLs   which  are   kmiwn    tu    form   gum    from 

Fritz  (ilascr*  se|iariiteil  an  aotiv.-ly  iniilite  short  rod-shaped 
Ihicleriuni.  /lafi.  ;/':litfi,i->^iitii  b-'f":  from  \»-iit  juice  that  had 
undorfione  a  mucinous  feriiientatiori.  Tt  rapiillvliquelies  gelatine, 
pr.).luces  gas  when   gr.nvu   in  beet   juire  at  404."i°  C,  and   is   not 
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killed  when  heated  to  100'  C.  This  fact  would  indicate  the 
presence  of  spores,  but  the  author  apparently  never  observed 
spore  formation.  The  organism  also  inverts  saccharose,  forming 
a  quantity  of  alcohol  but  no  lactic  acid.  According  to  Lafar^ 
the  alcohol  is  amyl  alcohol.  From  but  a  few  tests,  Glaser  con- 
sidered the  gum  to  be  probably  identical  with  Scheibler*s  dextran 
or  beet  gum. 

Ritsertf  separated  from  a  slimy  digitalis  infusion  an  organism, 
Bact.  gummosum,  which  formed  gum  in  saccharose  solutions  con- 
taining nutrient  salts  such  as  potassium  acetate  and  ammonium 
phosphate.  Similar  solutions  of  grape  sugar  or  of  milk  sugar  did 
not  produce  gum  after  infection.  In  the  saccharose  cultures 
nearly  half  of  the  sugar  was  converted  into  gum,  which  was  esti- 
mated by  precipitation  with  alcohol  and  weighing.  Besides  the 
gum,  which  he  named  gummose,  an  acid  and  a  dextro-rotatory 
body  capable  of  reducing  Fehling's  solution  were  formed.  The 
organism  was  an  anthrax-like  rod  which  formed  threads,  chains 
of  rods,  streptococcus,  diplococcus  or  coccoid  forms  according  to 
the  medium  in  which  it  was  growing.  It  formed  endogenous  oval 
spores  and  the  rods  were  not  stained  when  treated  by  the  Gram 
method.  The  growth  on  agar  was  lobular  and  glistening  white; 
after  a  few  days  it  showed  two  zones — the  inner  wrinkled,  raised, 
dry  and  white;  the  outer  glistening  and  bluish-white.  In  boui- 
llon the  rod  was  feebly  motile.     Alkaline  gelatine  was  liquefied. 

HappI  also  separated  from  digitalis  infusion  a  bacillus,  JBac. 
gummostiSf  capable  of  producing  a  gummy  fermentation  in 
vegetable  infusions.  It  appeared  as  a  large  thick  rod  with 
rounded  comers,  measuring  0*6-2  :  5-7*5  fi.  It  was  weakly  motile; 
flagella  and  spores  were  observed.  The  colonies  on  gelatine  were 
at  first  circular,  then  processes  were  sent  out  into  the  medium 
which  quickly  liquefied.  In  stab  culture  the  liquefaction  of  the 
gelatine  was  funicular.  On  agar,  the  stroke  became  a  moist 
glistening  and  characteristically  lobular  (?  amceboid)  growth.     On 

*  Lafar,  Technical  Mycology. 

t  Bitsert,  Cent.  f.  Bakt.  Ite  Abt.,  xi.  730,  Kef. 

:;:  Happ,  Cent.  f.  Bakt.,  Ite  Abt.,  xiv.,  175,  Bef. 


coid  involution  forms  were  noted  on  the  second  day. 

nedium  the  growth  is  at  first  moist  glUt^ning,  but  after 

ka  it  became  a  whitish  folded  skin  adhering  firmly  to 

iini.     The  optiiaum  temperature  Uy  between  25°  and  30". 

nresence  of  saccLarose  ia  absolutely  necessary  for  the  forma- 

of  gam;  no  other  sugars  induce  the  mucoid  fermentation. 

IB  BubHtances  are  favourable  to  the  fermentation,  but  tliese 

I  absolutely  eiwentia!,  since  in  their  abaeuce  nugar  solutions 

can        n  gum.     Albuminoids  are  wise  not  absolutely  uecea- 

sary  in  the  fermentation.     The  b        xlucte  are  luannite,  lactic 

acid,  butyric  acid  and  carbonic  Only  a  small  part  of  the 

saccharose  in  converted  to  dextrc 

The  Affinities  of       e  Bacillus. 


Frite  Glaser  has  not  described  1 
he  did  not  investigate  his  gum  witli 
tliat  it  forms  (amjll)  alcohol  and 
different  from  that  which  I  have  inve 

Both  Ritsert's  and  Kapp's  orga 
They  were  separated  from  the  aame 
II  similnr  variabilitv  of  form  accorfliii 


jacterium  at  all  fully,  aod 
ly  detail,  but  from  the  fact 

lactic  acid  it  is  evidently 
tigated. 

ima  are  like  one  another, 
ind  of  inf  OMOU,  thty  vhoir 
X  to  the  medium;  they  pro- 
-^■.      With    n-iii-d   to  the 

111.'  iinnUiul  of  inversion 
l.."l_v  >'ii].abl..  of  reducing 
i;ii  ..nly  ivsnuill  p«rt  of  the 
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There  are,  however,  many  points  of  diiference  between  the 
chemical  products  of  my  bacillus  and  those  of  Ritsert  and  Happ. 
Since  it  is  the  products  which  mark  the  importance  of  the  organ- 
ism, and  since  these  are  different  to  the  products  of  bacteria 
already  described,  I  have  thought  it  advisable  to  give  the  organism 
the  distinctive  name  of  Bacillus  levanifornians.  At  the  same 
time  it  must  be  borne  in  mind  that  it  is  probably  a  variety  of 
Bac,  vulgatua  which,  together  with  several  other  allies,  constitute 
the  potato  group  of  bacteria.  The  members  of  this  group  of 
bacteria  have  many  points  in  common;  in  fact  there  are  so  many 
common  characters  that  what  are  at  present  called  species  are 
undoubtedly  only  races.  To  show  this  I  shall  enumerate  shortly 
the  characters  of  these  species  as  described  by  Lehmann  and 
Neumann,  and  it  will  be  seen  that  Bac.  levaniformans  has  affini- 
ties with  all  the  members  of  the  group. 

The  Mesentericcs  Group  op  Bacilli. 

BacUlua  (mesentericus)  vulgatus  occurs  as  a  thin  rod,  with 
slightly  rounded  ends,  measuring  0*8: 1-6-5^.  It  frequently 
forms  threads,  and  easily  produces  plump  oval  spores.  The  rods 
are  motile  and  are  studded  with  flagella.  The  bacilli  are  stained 
by  Gram*s  method.  On  gelatine  plates  there  are  formed  crateri- 
form  liquefied  areas  covered  with  a  delicate  whitish  folded  film. 
In  gelatine  stab  culture  there  is  a  crateriform  liquefaction  over  a 
filiform  growth.  On  agar  plate,  there  appear  whitish,  moist 
glistening,  raised,  smooth  or  rough-edged  colonies.  When  magni- 
fied the  centre  of  the  colony  appears  homogeneous  without  mark- 
ings, and  the  margin  is  often  61amentous;  the  deep  colonies  are 
homogeneous  and  frequently  ciliate.  The  agar  stroke  is  raised, 
lobular,  fatty  and  grey- white;  after  some  time  it  becomes  folded 
and  the  condensed  water  is  covered  with  a  strong  film.  Bouillon 
is  made  turbid  and  forms  a  strong  grey-white  film;  no  indol  is 
formed.  Milk  is  curdled  and  has  a  slimy  consistency ;  the 
reaction  is  strongly  alkaline.  The  potato  cultures  are  most 
variable.  The  typical  growth  is  raised  and  irregularly  swollen 
like  the  mesentery,  whence  its  general  name,  Bac,  mesentericus 
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ttUfoltu.     Tbe  colour  is  partly  wlutiafa-gre]>,  p>rtlf  yvlk 
yvllow  or  CTVD  mldish-)>rt>«ri).      The  culture  finally  cover?  tbm 
potato  t»  &  slimy  nUM, 

Baoiiliu  tnetmterKua  (Jtttatu)  diflijrs  from  rvlgaittt  chiefly  ia 
colour  And  in  not  liiguofytng  gelatine  so  quickly.  The  liquefi«d< 
)^lAtin«  in  iit«h  culturo  hiu  n  xurface  film.  The  stroke  on  agar 
ia  yellow-brown.  On  potalo  the  growtli  is  raised,  moist  glisteo- 
ing,  gn^iiili-yellow  and  slimy,  ftft«rwArds  becoming  a  dull  ntiiwd 
network.     Trace*  of  indo!  are  formed  in  bouillon. 

Maeiliat  UodtmoB  differs  from  vulgalvs  in  forming  on  potato  a 
tuuootli  ){UHt«mnK  yellow iiih-whit«  ayrupy  growth  which  is  soluble 
in  water  and  precipitated  frocn  solution  by  aluubo). 

Maeiilu»  nuirnlerieuii  rubtr  is  very  aimilar  to  mdgatug.  It 
furmx  colonics  of  va.noUH  shape  on  gelatine  which  U  slowlj- 
lifjuefled.  The  agar-atroke  is  translucent,  grey-wbite,  moist 
glisttining,  und  oveutualty  Iiecomea  like  a  network.  The  growth 
on  potatj}  !■  meiientory-like  and  of  a  rose-red  colour  which  ulti- 
mately bccomns  rMJdiith-brown. 

Il  in  iguik^  proliahio  that  thr<  four  members  of  the  potato  group 
are  nil  v;irii;tie?<  of  one  typical  bacterium,  which  we  may  assume 
111  )»'  that,  iiiosl  niiinTiciily  (H-currins,  viz.,  vulgiiliig.      The  others 
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exciting  cause  of  slimy  rye-bread  to  B<ic,  vulgattiSy  after  separat- 
ing from  the  bread  that  organism  and  Bac.  liodermos,  Juckenack* 
separated  Bac.  mesentertcus  in  pure  culture  from  a  batch  of  ropy 
rye-bread.  Ecclesf  found  the  slimy  fermentation  quite  com- 
monly in  the  bread  of  certain  localities  when  it  had  been  kept 
warm  for  some  time  after  baking.  He  traced  the  fermentation 
to  Bac.  vulgatus  and  Bac.  lioclermos,  the  latter  producing  a  greater 
degree  of  sliminess  than  the  former.  We  thus  have  cases  of  a 
particular  kind  of  fermentation — the  alteration  of  the  crumb  of 
bread  into  a  gummy  or  ropy  mass — induced  by  vulgatus,  mesen- 
tericua  and  liodermos.  This  assumption  of  a  common  function 
by  these  so-called  species  when  considered  with  the  fact  that  their 
cultural  characters  are  not  very  distinctive  is  enough  to  indicate 
the  probability  of  the  species  being  really  races  of  one  bacillus. 

Ritsert's  Bctc.  gummoaus  and  Happ's  Bad.  gummostim  do  not 
apparently  differ  greatly  from  Bac,  viUgaius,  and  may  well  be 
races.  Lehmann  and  Neumann  consider  that  they  are  allied  to 
that  bacillus. 

With  regard  to  the  races  which  were  separated  in  this  research, 
they  appear  to  be  allied  not  to  any  particular  member  but  to  the 
group  as  a  whole.  The  race  which  was  separated  from  cane  juice 
and  which  I  have  called  the  a  type,  appears,  if  the  growth 
on  potato  is  an  index,  to  be  related  to  Bac,  mesentericua  ruber  as 
well  as  to  Bac,  vulgatuf.  The  arborescent  growth  in  gelatine 
stab  culture  is  peculiar  to  that  race,  and  does  not  occur  among 
races  which  are  identical  in  every  other  respect.  The  races  of 
the  derived  type  are  closely  related  to  Bac.  mesentericua  so  long 
as  the  cell  protoplasm  remains  granular  or  spongy.  Once  the 
protoplasm  condenses,  as  it  may  do  by  repeated  cultivation  in 
artificial  media,  the  colour,  the  appearance  aud  the  consistence  of 
the  growth  upon  agar  also  change,  and  the  race  becomes  related 
to  Bac.  vulgatvs^  but  still  differs  from  it  by  reason  of  the  spread- 
ing, amoeboid  nature  of  the  agar  culture.     The  races  when  grown 


*  Juckenack,  ibid.  2te  Abt.,  vii.,  109,  Ref. 
t  Eccles,  Jour.  App.  Microscopy,  iv.  (3),  1222,  Abs, 
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transparent, 
tough  layer 


'  practically  pvery  variation  from  a  slight,  BlmQaV'fl 
rntery  smear  to  the  luxuriant,  corrugated,  amctbmdv^ 
ver  moat  of  the  agar  surface. 


The  Sodrck  op  ths  Bacillds, 


iveci  from  the 


Tt  must  not  \k  presumed  that  the  organism 
gum  of  "gummy  cane,"  ie.,  pUnta  affe<;t«d  i 
can  be  affirmed  without  a  shadow  of  doubt  that  it  does  not,  for 
the  I'eason  that  the  gum  which  is  found  in  gummed  canes  is 
absolutely  different  from  the  gum  funned  by  the  bacillus.  At 
one  time  I  thought  it  ju^jt  possible  that  a  different  medium  miglil 
produce  a  different  gum,  and  grew  the  bacillus  in  plant  infusions 
(e.g.,  h&y,  turnip)  with  sugar,  but  the  gum  produced  in  such 
infusiona  was  found  to  be  identical  with  that  formed  in  the  pep- 
Lone  solution.  We  can,  therefore,  say  that  the  bacillus  produces 
*  only  one  kind  of  gum,  viz.,  ievan,  wliich  is  ahaolulely  diSerent 

The  microbe  has  been  separated  from  cane  juice  and  from 

refilled    sugars,   iind    since   it   occurs    in   these    two    places — the 
beginning  anil   the  oiid  of  the  manufacturing   proces<.— it  will 


Ltiiirt'of  till' 
IS  t>(  KUiiimj 
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To  this  may  be  added  the  hackneyed  suggestion  of  disinfecting 
the  premises  and  plant  whenever  possible. 

If  the  manufacturer  desired  to  produce  gum,  he  would  use 
such  a  saccharine  fluid  as  cane  juice,  and  after  clarification  infect 
it  with  the  bacillus.  Then  he  would  keep  the  juice  as  near  37" 
C.  as  possible,  but  not  much  over  that  temperature,  and  certainly 
not  over  44*  C.  The  juice  would  also  be  well  aerated  by  tossing 
or  spraying,  and  finally  the  fermentation  would  be  allowed  to  go 
on  until  the  maximum  amount  of  gum  had  been  formed. 
Repeated  infection  during  the  process,  as  by  running  the  juice 
into  dirty  vessels,  (fee,  would  greatly  assist  the  production. 
With  this  knowledge  of  how  to  best  produce  gum,  it  is  easy  to 
see  how  the  formation  can  best  be  prevented. 

To  the  intelligent  manufacturer  the  knowledge  of  the  cause  is 
enough  to  give  the  cue  for  its  attempted  elimination.  Whether 
this  is  possible,  experience  alone  can  show.  Were  it  not  for  the 
constant  infection  from  without  by  the  introduction  of  infected 
material,  the  trouble  might  be  overcome.  Probably  all  the 
manufacturer  can  hope  for  is  a  diminution  of  the  gumming.  The 
microbe  is  exceedingly  hard  to  kill.  The  vegetating  forms  must 
be,  to  a  certain  extent,  protected,  during  a  part  of  their  life  at  least, 
by  the  gum  capsules,  and  the  spores  can  resist  the  action  of 
boiling  water  for  at  least  five  hours.  But  difficult  as  the  task  is, 
it  must  be  attempted  so  that  the  manifold  changes  which  the 
microbe  induces  may  be  minimised  or  prevented. 


EXPLANATION  OF  PLATE. 

The  figures  illustrate  diagrammatically  stages  in  the  conversion  of  the 
derived  ijpeot  BacUlus  Uvaniformajis  (right  figures)  to  the  normal  type  (left 
figures).  The  medium,  the  number  of  the  transfer  or  crop,  and  all  colours 
except  white  are  noted.  Shading  indicates  a  dull  appearance,  absence  of 
shading  shows  that  the  culture  had  a  glistening  appearance  when  examined. 
The  two  types  were  inooulated,  incubated,  and  observed  side  by  side.  One- 
half  natural  size. 


THE  CHEMICAL  PROPERTIES  OF  BACTERIAI, 

GUM  LEV  AN. 

Br  Tuoa.  Steel,  P.LS.,  F.C.S. 

The  production  of  gum  lev&n  by  the  action  on  aucmse  of  a  new 
b&cillua,  Ji.  Ifvani/ormanK,  i»olat»i  from  samples  of  cane  juice 
and  of  augttr  which  had  lieeu  found  to  be  undergoing  tnveraioa, 
is  described  by  Mr.  R,  Qreig-Smith,  M.Sc.,  in  the  preceding 
paper.  Sly  exiuoination  into  some  of  the  properties  of  the  gum 
was  made  on  material  given  to  me  by  Mr.  Smith,  for  an  abundant 
supply  of  which  I  am  indebted  to  him. 

The  gum  waa  purified  from  sugars  by  precipitation  with  &Icol)d 
from  solution  in  wat«r.  After  drying  at  100°  C.  it  contatiiefi 
0'12i>  per  cent,  of  uitrogeii,  equivalent  to  1-0  per  cent,  proteid. 
The  ush  luii.iuntfd  to  1'4  i>pr  cent, 

llnliiL-liiii.'  lU.-..-  ,v>i,-.tini..i,i-,  wliidi  imiy  1x1  rcgai-fl.^.l  «s 
iniliui-ilii's,  ihi'  (iiipaiutiiiii  ,ii]iijuiii'[|  'M'(\  ]n-y  ycnf.  of  ^'Uiii.      It 


The  -olulioii  „f  llir  -11(11  in  'V!Llfr  i^  »|.al.'si-.>llt,  li'>s  mi,  hovv- 
.-vt-r,  ^vlll■,l  o.iirriitn.Hil  lli:.ri  u  hr„  iii.i.lcnitrk  (lilut.^, 

WliL-ii  a  li..l,  slrnn-  ...,huji.ii  i^  :,\\'.-.y-d  l.>  <Uu,.\  in  tlio  colli,  it 
forms  ii  inufila-.-  ix-s.^mbliii^'  tlial  prnihuTd  hy  <;am  iirabic,  and 
doc^nut  lui-imi.-nt  idl  ,i;..hitini,ii-. 

The  gum  is  in.sulul.lr  in  ^i-Wa.  \.y  «lii,h  it  i.  pn-L^ii.itato.i  from 

II  is  ii..t  pn-cj|,italfil  l.y  s,il.a.c(ai(Mit  lfa<l,  nt.rbyammoniucnl 
siJviT   iiitcatc,   Ian    foim.   a   v>liiic   |.lv.  i|,it!Ue   \>  itii   ainmi)niacrtl 
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Owing  to  the  persistent  opalescence  of  the  solution,  which  is 
not  removed  by  any  ordinary  means  of  treatment  such  as 
filtration  with  hydrate  of  alumina,  &c,,  it  is  not  possible  to  deter- 
mine the  specific  rotatory  power  of  the  gum  except  in  dilute 
solution.  A  solution  containing  1  gram,  of  the  crude  gum  in 
100  c.c.  water  observed  in  a  100  mm.  tube  in  a  Polarim^tre- 
Laurent  with  monochromatic  soda  flame,  gave  a  reading  of 
—  0*39°  at  20"  C,  which  is  equivalent  to  a  specific  rotatory 
power  of  about  [ajg"  -  40"  for  the  pure  gum. 

After  oxidation  at  60"  C.  with  nitric  acid  of  1-24  sp.  gr., 
oxalic  acid  was  obtained,  but  neither  mucic  nor  saccharic  acids. 
The  yield  of  oxalic  acid  varied  in  different  trials  between  12-8 
and  16 '8  C,  H,  O4  per  cent,  on  the  pure  gum,  the  solution  also 
containing  much  reducing  sugar.  On  treatment  with  dilute 
hydrochloric  or  sulphuric  acid  at  60  to  70"  C,  the  gum  is  readily 
hydrolysed,  the  sole  product  being  levulose,  which  is  produced  in 
practically  the  theoretical  quantity  required  by  the  formula : — 

•      C,  Hio  O5  I-  H,0  -  Ce  Hi,  O, 

In  some  respects  this  substance  resembles  Lippmann's  levulan 
(Ber.  14,  1509),  a  body  found  in  the  juice  of  beetroots  and  in  the 
residual  molasses  produced  during  the  manufacture  of  sugar 
therefrom.  The  most  important  points  of  resemblance  are  in 
yielding  levulose  on  hydrolysis,  and  in  possessing  a  laevorotatory 
power. 

From  levulan  it  differs  (a)  in  having  a  much  lower  rotatory 
power,  that  for  levulan  being,  according  to  Lippmann,  [a]j)  -  221', 
while  the  present  substance  is  only  about  [aj^  -  40";  (6)  in  giving 
no  blue  precipitate  with  Fehling's  copper  solution;  and  (c)  in  the 
concentrated  hot  solution  not  gelatinising  on  cooling. 

In  his  original  description  of  levulan  (loc.  cit.),  Lippmann  stated 
that  it  yielded  mucic  acid  on  oxidation  with  nitric  acid,  and  this 
statement  has  been  copied  into  works  of  reference)  Thorpe, 
Dictionary  of  Applied  Chemistry,  ii.,  280, 1891;  Watts's  Diction- 
ary of  Chemistry,  iii.,  116,  1892;  Allen's  Commercial  Organic 
Analysis,  i.,  423,  1898).     Subsequently  Lippmann  (Ber.  25,  3216,. 
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aultd  the  aboie  i«Utt«iiient,  ho  liaviog  found  it  I 


1893)  c 
erronoouit. 

The  fncU  of  the  [»]„  being  -  40',  and  the  gum  yielding  oQlyl 
Iflvuloae  on  hydrolysis  at  once  suggested  inulin,  and  T  ther«f6r» 
made  u  careful  comparison  of  its  behavioQr  with  sundrj-  i-e&genta, 
as  agaiii)4t  that  of  inulin,  and,  for  purfroaes  of  irumparinun,  the 
closely  allied  liody  sUrch. 

The    results  of   this  comparalive   examination  nrp   slat^  {&  | 
tabular  form  below. 


— 

Ot^n  Lrtis. 

ItmuB. 

Btimcm. 

["la 

L»vo. 

LMtO. 

Destro.       4 

Oxidfttion  nitrk  Mid      ... 

Oxolio  acid.  No 

Oialioacid.    No 

OiaUcaeid.  So 

mucio  Mid. 

niucic  scid. 

mucic  a«id. 

Cold  water           

Very  soluble. 

Sparinghiolnble 

Hot  vnter  solution   stter 

oooliuf    .. 
Hested  for  nome  time  at 

Mucilaginous. 

Limpid. 

GelatinojH. 

Dnoh-UDged. 

HjdrolTsed      to 

Cnchan«ed, 

1U0°C.  with  water 

1    levulose. 

HjdroIjBis  with  acid      ... 

Lavuloae.            Lovulose. 

bextroae,  te. 

Bftrytii  water        

Ppt.                     Ppt. 

Ppt. 

Lime  water          

Noppt.                No  ppt. 

Ppt. 

Cream  ol  llniB     

i'pld.                   iNol  pptd, 

Pptd. 

.-Hlrnnlrn  water 

Ppt. 

Ppt. 

I.Pivl  Miilmcrtrtlc  . 

^■■vpl.                     Nnppl. 

I'Pt- 

Auimimiu  IcrtJ  iii-'i-tiiif    ... 

Tpl                    I'ln. 

l-pt. 

Aolimi  ol  BOliiliiiii  In  snld 

I)o^,    ji>.|     di9- Dlasdlvfs      litli 

I)).™      HOI     diB. 

■i.nlithur);e 

<olvp  Hthsriiu,     ntKC. 

solveliiharee. 

AJHinniiirt  stli'er  iiitrftte  in 

N'o  tBrtiittirai^ 

niKiiiMd. 

No  redliclion. 

1  ihe  >:\me 
.v,liu7  pie. 
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From  a  consideration  of  the  foregoing  it  will  be  seen  that  gum 
levan  difFers  from  inulin  in  its  properties  about  as  much  as  the 
latter  does  from  starch.  The  most  striking  points  of  resemblance 
between  levan  and  inulin  are  the  [aj^  and  the  production,  on 
hydrolysis,  of  levulose  only. 

The  figures  following  show  the  effect  of  the  growth  of  the 
bacillus  in  a  solution  of  sucrose  of  10  per  cent,  strength. 

After  removal  of  the  gum  by  precipitation  with  alcohol,  and 
concentration   of    the   saccharine   solution,    the   residual   syrup 
obtained  was  found  to  contain  for  each   100  parts  of  sucrose 
originally  present : — 

Sucrose  ...  ...  ...  ...  ...       5*4 

Dextrose  ...  ...         ...         ...     41*4 

Levulose...         ...         ...         ...  ...     20*6 

It  is  thus  seen  that  during  its  growth  the  bacillus  has  inverted 
the  sucrose,  and  then  assimilated  levulose.  As  sucrose,  on 
inversion,  yields  equal  proportions  of  dextrose  and  levulose,  the 
difference  between  these  two  sugars  in  the  residual  syrup  repre- 
sents the  levulose  which  has  been  used  by  the  bacillus,  and 
amounts  to  20*8  per  100  original  sucrose.  If  there  were  as  much 
levulose  present  as  dextrose,  the  sum  of  the  two  would  be  82-8, 
which  is  equivalent  to  78*7  of  sucrose.  This  proportion,  with  the 
5*4  still  present,  leaves  15*9  of  sucrose  not  accounted  for.  A 
little  of  this  will  be  due  to  mechanical  losses  during  manipulation, 
and  the  remainder,  which  may  be  stated  as  at  least  10  per  cent., 
represents  sucrose  used  up  by,  the  bacillus  in  addition  to  the 
missing  20*8  of  levulose.  These  results  were  checked  by  the 
examination  of  several  different  cultures,  and  in  each  case  results 
of  a  similar  nature  were  obtained. 

In  a  culture  made  in  20  per  cent,  solution  of  sucrose,  the 
growth  of  the  bacillus  was  not  nearly  so  abundant  as  in  those 
made  in  10  per  cent,  solutions,  and  the  transformation  of  sucrose 
correspondingly  less  complete. 

In  the  disease  known  as  *'  gumming  "  in  sugar  cane,  on  cutting 
the   stalks   across    the  fibro-vascular  bundles  are  found   to  be 
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pocked  with  a  viacid  gum.     This  Huljstance  is  i]uite  distincl  from 
gum  levan,  and  hatt  propertien  differing  considerably. 

The  above  investigation  was  carried  out  in  the  laboratory  of 
the  Colonial  Sugar  Refining  Company,  Limited,  Sydney,  and  I 
am  enabled  to  make  use  of  the  results  by  kind  pemtiaaion  of  Mr. 
E.  W.  Knox,  general  manager,  and  Mr.  T.  U.  Walton,  B.Sc, 
F.I.C.,  kc,  principal  chemist. 
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NOTES    AND    EXHIBITS. 

Mr.  D.  G.  Stead  exhibited  two  deformed  MaJekulan  skulls  from 
the  southern  end  of  the  island,  one  of  them  with  a  persistent 
occipital  suture;  sections  of  wood  showing  the  junction  of  host 
{Ccumarina  or  EtAcalypitbs)  and  Mistletoe  {Loranthu8)\  a  strikingly 
marked  Crab,  CarpUiua  maciUatuSy  from  Tanna,  New  Hebrides; 
specimens  of  two  species  of  Orthoptera  common  about  Sydney; 
the  Megalops-stage  of  a  Crab;  and  examples  of  the  beautiful 
macrurous  Crustacean  lihynchocinetes  typua. 

Mr.  Hedley  exhibited  a  specimen  of  the  shell  usually  known 
as  Ranella  leucostoma,  Lamarck;  and  he  explained  that  this  well 
known  name  must  be  abandoned  under  the  following  circum- 
stances. It  was  published  in  August,  1822,  by  Lamarck  in  the 
^*  Animaux  sans  Vert^bres"  (1st  Ed.,  vii.  pt.  1,  p.  150).  In  the 
second  edition  of  this  work  (Vol.  ix.,  p.  542),  Deshayes  cites  an 
illustration  of  this  species  by  Perry.  On  consulting  Perry's  work, 
**Conchology,  or  the  Natural  History  of  Shells"  (1811),  we  find 
Ranella  leucostoma  unmistakably  figured  on  PI.  14,  ^g.  2,  and 
described  as  from  New  Holland  and  Van  Dieman's  Land,  under 
the  name  of  Biplex  ausiralasia.  Perry's  genus  BipUx  must, 
however,  yield  to  that  of  Gyrineum  of  Link  (1807).  Hence 
Gyrineum  attstralasia,  Perry,  should  be  the  name  adopted  for 
the  local  species.  On  behalf  of  Mr.  R.  L.  Cherry  he  exhibited 
also  specimens  of  Conus  capitaneus,  L.,  collected  on  a  beach 
immediately  north  of  the  entrance  to  Lake  Macquarie,  and 
Vexilla  vexiUum,  L.,  found  three  miles  south  of  Lake  Macquarie 
Heads.  Mr.  Cherry  is  the  first  to  bring  to  notice  either  of  these 
tropical  forms  in  New  South  Wales. 

Mr.  Froggatt  exhibited  very  fine  samples  of  lac  recently  col- 
lected by  him  near  Bundaberg,  Q.  The  lac  is  formed  abundantly 
on  Melaleuca  leiLcadendron  by  an  undetermined  species  of 
Ta^ihardia,  specimens  of  which  were  also  shown. 


nrm  aid  ezsi 

Mr.  B.  T.  Bafcv  ofcOaUd.  «  bcb^  U  Xr.  H^  Dumb^   I 
*irmma»  jH     /r  .  And.)  grtMrn  I7  tl»i 
ckMBBt  SiWPr  Hm,  DBV  Sj^loer- 
Tlw  pub  wyyMMwd  b>  h««  ban  q«iie  wuiii^iifly  corMJ,  as  tb^ 
pBMLii  all  iIm  efaarwtenitka  n(  the  ttMBOMRnl  utkle^  swl  the 


of  this  troR  llexicMi  V^aailU.     One  viae  yielded  «bo«t  50  poda. 

I(r.  B.  Grrif  ffcnitb  ilKivnd  calnirea  in  rmon»  amUft  of  tlw 
B*cQhn  dMcrifad  In  hi*  p«p<ir^  alao  wmplea  of  the  gnm,  lerui. 

yXr.  Norlti  vonnnnnKsUd  tlx^  following  Xute.  The  bird  daiumI 
i/olaciU'i  rganaa,  ti;  EItu,  «a«  met  wilh  doring  the  stay  at 
OaptatH  CoiA'it  leincU,  the  "  Resoiaticm "  and  "  EHaouiveTT.'*  in 
January,  17TT,  at  Adrenture  B*;,  Bnuu  Inland,  near  the  soaih- 
•ut  coDNl  >>[  Tiumiaiiia.  At  that  time  Bass  Strait  had  not  been 
di«covprod,  and  the  latt«r  inland  was  regarded  as  the  soiitbem 
■Xtromity  of  AuHtralia,  and  is  so  figured  by  Ellis,  who  was 
Hiiittant-iitirgeoii  to  both  vetuielB,  on  the  chart  accompanying  his 
work,  piihlixliw!  in  17":;.  Tbe  name  of  Mafiirus  citaneut,  ElHs, 
will,  tliiTi:f(itc,  liiivr  to  Mt.and  for  the  Tasmanian  species  of  Superb 
W.iil.l.r.  .iii'l  I  l.;.l  ..f  .IM.,,;..  „»,,«,7,»/.,  S),aw,  for  the  well  known 
=.|„.,„..    ,nl>.>l.ilj.iu'     -- h  r-:.-lfin    Aii'^Maliii.        Mr.    Nortli    also 


.f    Cue 

kn,m    wcTO    unusually 

■>„■],.>;.] 

of  Svdn.-v.      Durin- 

■  iicsK 

of  the  ]t<.».-k  Warblor, 

I'll    I'olll 

aiii.^d  an  ('g<,',  an<l  [}|<^ 

,n.,.,i;.  jM..:mn>r.n;., 

ll.is    C, 

lokmi    in    till'    nest  of 

,.■   /..»,/., 

'■'■/;,  Vim;,  iind  Horsf  , 

:    s|HTi. 

■s  ..l.iiiiiicd  im  e<,'^^  of 

:,:„>/„:>. 

,;..:■!,..■   I.,s.,ll:.,   Horsf. 
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Rev.  Walter  W.  Watts  communicated  the  following 
^oles  on  Some  New  South  Wales  Hepatice, 

Having  received  a  second  list  of  determinations  from  Dr. 
Stephani,  through  the  kindness  of  Dr.  E,  Levier,  I  desire  to  place 
on  record  the  following  ffeptUics,  most  of  which  were  collected  on 
the  Richmond  River.  How  many  of  them  are  new  to  New 
South  Wales  I  am  unable  to  say. 

*  Acrobolbiu  unguiculatue^  (Hook.  f.  et  Tayl.)  Mitt. 

*  AcroUtjeunea  securifolic^  (Nees)  Steph. 

*  Aneura  muUifida^  Duni. 

*  Anthoceros  BrotKerij  Steph. 

„  commtmisj  Steph.;  Blue  Mts.  and  Mosman's  Bay. 

*  Dendroceroe  Muelleri^  Steph. 

*  Frullania  diplota,  Tayl. 

*  „  Hampeana,  Nees. 

*  „  pentapleura,  Tayl. 

*  „  epiniferaf  Mitt. 

*  „  sqtiarroeuiaf  Mitt. 

Jameaoniella  coloraia,  (Nees)  Spruce;  Blue  Mts. 

„  Sonderi  (Gottsche)  Spr.;  Blue  Mts.  and  Newcastle. 

*  Lejeunea  (Eulejeunea)  Jtava,  Swz. 

*  „  „  Nietneri,  Steph.  ("with  doubt"). 

„  ,,  suhelohaiay  Pearson;  Mosman's  Falls^ 

near  Sydney. 

*  „  „  tumida,  Mitt. 

*  Lepidozia  Gottsc/ieana,  Linden b.;  also  Blue  Mts. 

*  „  reversa,  Pearson. 

*  ,,  sexfida,  Steph. 

LopJiocolea  Bridelii,  Nees;  Emu  Plains  and  Newcastle. 

*  „  heterophylloideSf  Nees. 

*  Madotheca  Stangeri,  Gottsche. 

Those  marked  with  an  asterisk  are  Richmond  Biver  species. 
42 
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'  Ma*li'jobiyum  elegang,  Colenso. 

*  ,,  MiUenii,  Bteph.;  also  Mosiimd's  Falls. 
„  Xava- Holland icR,  Mitt.;  Maitland. 

*  „  Novat-Zdandia,  Mitt. 

*  Maaligoleieunea  phiea,  (Gottsche)  Spr. 

*  I'lagiochila  Qiieenslandiea,  Steph. 

'*  SoUnoatoma  inimdatttm,  (Mitt.)  Steph. 

Strcptili^tuma  amtrina,  Sproce;  Moaman'a  Bay. 

*  Zoojstis  aTgentea,  Hook,  f.  et  Ta.yl. 

In  addition,  I  am  glad  tu  be  able  to  state  that  the  list  cont-ained 
ix  new  species,  vLi. : — 

*  Frullania  elongalOf  Steph. 

*  „  Ferdinandi  Afiielleri,  Stepli. 

*  „  Watlniitna,  Steph. 
L-'pidozia  tVattgiana,  8teph.;  Blue  Mts. 

*  LophQCoUa  Jloribnnda,  St«ph. 

*  „  Leviirri,  Stepb. 
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WEDNESDAY,  NOVEMBER  27th,  1901. 


The  last  Ordinary  Monthly  Meeting  of  the  Society  for  the 
Session  was  held  in  the  Linnean  Hall,  Ithaca  Road,  Elizabeth 
Bay,  on  Wednesday  evening,  November  27  th,  1901. 


Professor  J.  T.  Wilson,  M.B.,  Ch.M.,  in  the  Chair. 


Mr.  Lawrence  Birks,  B.Sc,  A.M.LC.E.,  F.G.S.,  Sydney,  was 
elected  an  Ordinary  Member  of  the  Society. 

A  letter  from  Mrs.  Ralph  Tate,  of  Adelaide,  thanking  the 
Members  of  tho  Society  for  their  expression  of  sympathy  on  the 
occasion  of  the  death  of  Professor  Tate,  F.L.S.,  F.G.S.,  of  the 
Adelaide  University,  was  read  to  the  Meeting. 

Also,  a  letter  from  the  Tate  Memorial  Committee  in  Adelaide, 
which  has  in  contemplation  the  erection  of  a  memorial  tablet  in 
the  Adelaide  Museum,  and  the  establishment  of  a  gold  medal 
for  University  students  in  Geolog}'. 


DONATIONS. 

Department  of  Agriculture,  Brisbane — Queensland  Agricul- 
tural Journal.  Vol.  ix.  Part  5  (November,  1901).  From  the 
Hon,  the  Secretary  for  Agriculture. 

Australian  Museum,  Sydney — Report  of  the  Trustees  for  the 
Year  1900.     From  the  Trustees, 

Department  of  Mines  and  Agriculture,  Sydney — Agricultural 
Gazette  of  New  South  Wales.  Vol.  xii.  Part  1 1  (November,  1901). 
From  the  Hon,  tlie  Minister  for  Mines  and  Agriculture. 
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One  Separate  from  the  Agricultural  Gaiette  of  N.S.W.,  1901 
(MiacollnneouB  Publications,  Ko.  497).  By  W.  W.  Ffogxatt, 
F.L.S.      From  the  Author. 

Royal  Society  of  New  Soaih  Wales,  Sydney — ^Abstract  of  Pro- 
ceedings.    November  Cth,  1901.     From  th«  Soeteiy. 

Sydney  Observatory — Records.  No,  158  (Current  Papers,  No. 
5;  November.  1900).     From  the  Director. 

The  Surveyor,  Sydney.  VoL  xiv.  No.  6  (Noveratwr,  lUOl). 
From  ike  Editor. 

Auatrttliutian  Journal  of  Pharmacy,  Melbourne  —  Vol.  xvi. 
No.  191  (November,  1901).      From  the  Editor. 

Field  Naturalists'  Club  of  Victoria,  Melbourne — Victorian 
Naturalist.     Vol.  xviii.    No.  7  (November.  1901).     From  lh<s  Cliib. 

Royal  Geographical  Society  of  Australasia,  Victorian  Branch. 
Vol.  Jtix.  (1901).      From  (A«  Societi/. 

Conchological  Society  of  Great  Britain  and  Ireland,  Manches- 
ter—Journal of  Oonchology.  Vol,  3C.  No.  4  (October,  1901). 
From  th.:  Soci'ty. 

Et.t..mol(.iri>-al   Hncii-ty  <if  London— Transaction-,  1901,     Part 
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DESCRIPTIONS  OF  NEW  AUSTRALIAN 

LEPIDOPTERA. 

By  Oswald  B.  Lower,  F.E.S.,  Lond.,  &c. 

ABCTIAD£. 

LithosinsB. 
Ctkmosia,  Hmpsn. 

Proboscis  fully  developed;  palpi  porrect,  not  reaching  beyond 
f rons ;  antenne  of  ^  bipectinate,  with  short  branches  ending  in 
a  bristle;  tibiae  with  moderate  spurs;  abdomen  clothed  with' 
rough  hair.  Forewing  narrowly  elongate ;  vein  2  from  towards 
end  of  cell,  oblique;  3  and  4  on  a  long  stalk ;  6,  7,  8  and  10  stalked ; 
9  absent;  10  from  beyond  7;  11  free.  Hind  wings  somewhat 
broader  than  forewings ;  2  from  towards  end  of  cell ;  3  and  4 
stalked ;  5  absent ;  6  and  7  stalked  ;  8  from  middle  of  cell. 

The  genus  was  founded  on  an  African  species,  C.  psectriphora. 
Distant.  The  present  species  is  a  very  obscure-looking  insect. 
I  am  indebted  ti»  Sir  Geo.  Hampson,  Bart.,  of  the  British 
Museum,  for  the  correct  location  of  this  and  many  other  species 
described  in  this  paper. 

Cten.  inpuscata,  n.sp. 

(^.  20-25  mm.  Head,  palpi,  antennse,  thorax  and  legs  dull 
grejrish-ochreous.  Abdomen  fuscous,  densely  clothed  with  fine 
grepsh-ochreous  hairs.  Forewings  elongate,  termcn  bowed, 
oblique ;  dull  greyish-ochreous ;  costa  narrowly  fuscous  on  basal 
half;  a  moderate  obscure  and  somewhat  suffused  fuscous  fascia 
from  §  of  costa  to  |  inner  margin,  anterior  edge  moderately 
defined,  posterior  edge  obscure  and  tending  to  be  continued  along 
veins  to  termen:  cilia  greyish-ochreous.     Hind  wings  with  termen 


rounded  :  light  fuscous,  iMcoming  narro 
margin  ;  cilia  as  in  forewinga,  but  ochre 


I'ly  ochrecius  along  i 


Broken  Hill,  N.S.W.  ;  two  specimens,  iiJ  April. 


Caprimih 


n.sp. 


^.  16mm.  Ueail,  palpi,  thoraic  and  abdomen  dull  whitish 
Ant«nnK  and  legs  fuscous.  Fore  wings  elongate-ovate,  coata 
strongly  arched,  termen  bowed,  oblique;  10  and  11  separate; 
dull  whit«,  markings  fuscous ;  a  small  spot  at  base  of  costa ; 
a  larger  costal  spot  beyond,  connected  l>y  a  tine  costal  streak  ;  a 
small  spot  below  and"  between  ;  an  irregular  transverse  series  of 
epote,  from  costa  before  middle  to  inner  margin  at  ^,  becoming 
divided  into  two  fine  lines  on  lower  half ;  a  similar  fascia  from 
before  apex  to  before  anal  angle,  strongly  curved  outwards  in 
middle,  and  followed  throughout  by  a  fine  parallel  line;  a  dot 
on  M>sta  between  the  two  fascis;,  and  a  smaller  one  below  ;  a  spot 
on  middle  of  termen:  cilia  dull  whitish.  Hindwings  with  termeo 
rounded  ;  light  fuscous,  palei'  on  basal  half ;  cilia  as  in  forewiu^i. 

Duaringa,  Q.;  one  specimen,  in  November, 

This  species  will  come  in  Ilampson's  fjenus  Caprimima,  Section 
ii„  fcrmi'ilv  .■I,-L"f.l   ii.   r/,:.-;pl„;  W.dk.,   by   Mcyrick   iiiul   other 


Au^l 


NOCTUIDffi. 


uprii-mcdiaii  sln-ak  frmii  <.  fr,,i,i  1,^,.,.  |o  terni.-ti,  aK-'nuated 
iilerinrly  :  a  tiiir  ^imil.uly  r..\..u,.-i]  sir.^k  iihove  |iost<-riur  thinl 
f  previous  suv^ik  ;   :i  ih,.;  -^. u h.it  Ih,«..|,  stivak  I.el.»v  middle, 
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faintly  waved ;  whitish,  thinly  scaled,  with  a  suffased  fuscous 
band  along  termen,  more  pronounced  on  ^pper  half ;  cilia  white. 

Broken  HiU,  N.S.W.;  one  specimen,  in  March. 

Allied  to  cramboideSf  G'n.,  but  separated  from  that  species  by 
the  greater  number  and  position  of  the  silvery-white  lines. 

C.  ALBUBOTA,  n.sp. 

(^.  20  mm.  Head,  palpi  and  thorax  greyish-white,  palpi  white 
beneath.  Antennae  ochreous.  Abdomen  grey.  Legs  greyish, 
coxae  clothed  with  snow-white  hairs.  Forewings  elongate- 
triangular,  termen  faintly  waved,  obliquely  rounded ;  dull 
whitish-grey;  an  obscure  series  of  fuscous  dots  from  costa  at  }  to 
inner  margin  at  about  §,  faintly  curved  outwards  on  upper  third : 
cilia  greyish-fuscous.  Hind  wings  with  termen  irregularly  waved; 
greyish,  becoming  broadly  suffused  with  fuscous  along  termen, 
especially  on  upper  half ;  cilia  white,  with  a  faint  fuscous  sub- 
basal  line. 

Nearest  moribunda,  G'n.,  but  much  narrower-winged  and  more 
whitish  in  colour,  in  this  respect  approaching  pallida^  Butl. 

C.  ANBMODES,  n.Sp. 

^.  22  mm.  Head,  palpi,  antennae  and  thorax  ochreous-grey, 
palpi  whitish  at  base  beneath.  Abdomen  and  legs  fuscous. 
Forewings  elongate-triangular,  termen  faintly  waved,  obliquely 
rounded ;  pale  ochreous,  becoming  slightly  darker  on  middle  of 
inner  margin :  cilia  pale  ochreous- white,  becoming  more  ochreous 
at  base.  Hind  wings  with  termen  irregularly  waved ;  clear 
white,  thinly  scaled ;  cilia  white,  faintly  ochreous-tinged  at  base. 

Derby,  W.A.;  two  specimens,  in  November. 

Separable  from  all  the  above  by  the  clear  white  hind  wings. 

AgROtA  (?)  SPILONATA,  n.sp. 

9.  35  mm.  Head,  palpi,  antennae  and  thorax  ochreous, 
fuscous-tinged.  Abdomen  grey- whitish,  finely  irrorated  with 
fuscous,  especially  beneath.  Legs  whitish,  finely  irrorated  with 
reddish-fuscous.     Forewings  elongate- triangular,  termen  waved. 
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obliquely  rounded;  brownish-ochreoua ;  veins  more  or  lean  out- 
iinetl  with  fuscous;  median  third  of  wing  fuscous,  more  pro- 
nounced on  upper  half;  orhicuUr  moderate,  ovoid,  white,  faintly 
contred  with  fuscous;  reniform  large,  well  developed,  white, 
hroodly  centred  with  fuscous;  a  fine  fuscous  waved  line  along 
termen :  cilia  ochreous,  with  aubbaeal  and  terminal  fuscouB  lines. 
Hind«"ing«  with  terraen  rounded,  waved  ;  iridescent- white, 
t^rrncn  more  or  less  faintly  infuacated  ;  cilia  white. 
Blackwood,  S.A.;  one  specimen,  in  March. 

AgRUTIS  (i)  AUAURODEH,  n.sp. 

Q.  ."JSnira.  Head,  palpi,  antennie  and  thorax  whitish,  palpi 
short,  white  beneath.  Abdomen  grey-whitish,  finely  irrorat*d 
with  fuscous.  Legs  fuscous.  Fore  wings  elongate-triangular, 
termen  faintly  waved,  somewhat  bowed,  oblique ;  dull  whitish- 
fuscouK,  more  or  less  irrorat«d  with  darker  fuiicous  and  a  few 
ferruginous  scales ;  5  small  black  spots  on  costa  between  base  and 
reniform  spot,  from  first  proceeds  a  sliort  waved  fuscous  double 
lino,  only  perceptible  on  upper  half;    a  similar  line  proceeding 
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ringed  with  whitish.  Forewings  elongate-triangular,  termen 
faintly  waved,  hardly  oblique,  nearly  straight ;  grey-whitish,  very 
faintly  tinged  with  dull  olive-greenish ;  first  line  double,  waved,, 
black,  interspace  ochreous-white ;  second  line  similar,  followed 
by  a  black  cartridge-shaped  spot  on  fold ;  postmedian  shade 
moderate,  irregularly  waved,  fuscous,  becoming  blackish  beyond 
reniform;  a  subterminal  row  of  cuneiforn  black  spots,  edged 
pasteriorly  by  a  waved  whitish  line ;  orbicular  moderate,  whitish, 
ovoid,  edged  on  anterior  and  posterior  edges  with  blackish; 
reniform  large,  whitish-fuscous,  connected  with  orbicular  by  a 
thick  black  shade ;  a  row  of  black  lunate  marks  along  termen : 
cilia  greyish,  with  fuscous  subbasal  and  terminal  lines.  Hind- 
wings  with  termen  iiregularly  waved  ;  fuscous- whitish,  becoming 
darker  along  termen ;  a  row  of  lunate  marks  along  termen  ;  cilia 
white. 

Broken  Hill,  N.S.W.;  one  specimen,  in  November. 

AGROTIS  (?)  PAT7R0GRAMMA,  U.Sp. 

9>  32  mm.  Head,  palpi  and  thorax  dark  reddish-fuscous, 
thicklv  irrorated  with  white.     Antennae  fuscous.     Abdomen  and 

m 

legs  whitish-fuscous.  Forewings  elongate-triangular,  termen 
faintly  waved,  oblique,  gently  rounded ;  dark  reddish-fuscous, 
thickly  irrorated  with  fine  white  hair-scales ;  veins  more  or  less 
outlined  with  black,  especially  towards  termen  and  base :  cilia 
dark  reddish-fuscous,  with  a  darker  median  line.  Hindwings  with 
termen  irregularly  waved,  somewhat  sinuate  between  veins  4  and 
6 ;  light  fuscous,  darker  along  termen,  and  becoming  whitish 
towards  base ;  cilia  white. 

Derby,  W.A.;  two  specimens,  in  November. 

MamestrinsB. 

MaMESTKA   DICTYOTA,  n.sp. 

^.  34  mm.  Head,  palpi  and  thorax  dark  fuscous,  mixed  with 
whitish,  patagia  white.  Antennae,  legs  and  abdomen  dark 
ochreous-fuscous,  tarsi  obscurely  ringed  with  whitish.     Forewings 
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elongat«-tmiigular,  t«mien  faintly  wared,  grntly  ronnded,  u1jli<|De; 
dark  fuscous,  mixed  with  blockish  :  first  line  »-(ned,  double, 
black,  iDtenpace  white ;  second  linf^  black,  moderate,  thickei^t  on 
fold,  edged  anteriorly  by  ilR  own  width  of  whit*,  pottmedinn  wliite, 
divided  into  spots  which  are  black-edged  anteriorly;  subterminal 
while,  wave<l,  moderate,  edged  anteriorly  by  a  serica  of  cuneiform 
intemeural  black  Bpotii ;  a  row  of  cuneiform  black  spots  along 
ternien  :  orbicular  round,  moderate,  black,  ringed  with  wbit« ; 
reniform  moderate,  white,  with  a  transverse  fusoous  i^treaJc  in 
centre  :  cilia  fuscons,  with  a  blackish  median  line,  bn.se  ochreous. 
Hindwingn  with  termen  faintly  waved ;  dark  fuscous,  becoming 
whitish  towards  base  ;  cilia  white,  with  a  fuscous  median  line. 
Melbourne,  Vic  ;  one  apecimen,  in  December. 

Lrucania  lkucogta,  n.sp. 

(J.  30  mm.  Head,  palpi,  thorax,  antennie  and  legs  pale  reddisfa, 
abdomen  reddiah-grey,  anal  tuft  reddish.  Forewings  elongate- 
triangular,  termen  nearly  entire,  gently  rounded,  oblique ;  deep 

reddisb-feiTuginous :    lines   fuacous,  hardly  traceable;    a   round 
white  sjxil  at  jwsterior  extremity  of  cell ;  a  narrow  well  defined 
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outwards-curved  row  of  similar  spots  from  costa  at  §  to  inner 
margin  at  § ;  a  row  of  fine  elongate  black  spots  along  termen : 
cilia  fuscous,  with  a  light  ochreous  basal  line.  Hindwings  with 
termen  irregularly  waved ;  fusccais,  becoming  whitish-fuscous  on 
basal  third;  cilia  whitish-ochreous,  becoming  fuscous  on  basal 
half. 

Parkside,  S.A.;  three  specimens,  in  October. 

Caradrinina. 
Erbmochroa  paradbsma,  n.sp. 

(J'9-  28-32  mm.  Head,  palpi,  antennae  and  thorax  ochreous- 
fuscous.  Abdomen  and  legs  ochreous-whitish.  Forewings  elon- 
gate-triangular, termen  entire,  gently  rounded,  oblique ;  ochreous- 
fuscous;  subbasal  line  hardly  traceable;  first  and  second  lines 
waved,  fuscous,  edged  externally  with  whitish ;  orbicular  large, 
roundish,  whitish-ochreous,  centred  and  edged  with  fuscous; 
reniform  moderate,  strongly  excised  on  sides,  edged  with  blackish^ 
space  between  spots  darker;  subterminal  whitish,  edged  anteriorly 
by  a  fuscous  spot-like  line  of  its  own  width ;  an  interrupted 
blackish  line  along  termen  :  cilia  ochreous  fuscous,  faintly  barred 
with  whitish.  Hindwings  with  termen  irregularly  rounded ; 
pale  whitish-ochreous,  with  a  dull  fuscous  band  along  termen,  a 
broad  fuscous  subterminal  shade,  and  indications  of  a  submedian 
fuscous  shade  ;  cilia  whitish,  sparsely  mixed  with  fuscous. 

Parkside,  S.A.;  three  specimens,  in  October. 

May  possibly  prove  to  be  a  variety  of  alphitias,  Meyr.,  but  I 
think  not. 

Promktopus  mblodora,  n.sp. 

^9.  30  mm.  Head,  palpi,  antennse  and  thorax  blackish,  palpi 
beneath  whitish-grey.  Abdomen  and  legs  grey,  tarsi  blackish, 
obscurely  ringed  with  whitish.  Forewings  elongate-triangular, 
termen  faintly  waved,  obliquely  rounded;  blackish;  subbasal  line 
not  traceable,  first  and  second  lines  waved,  black,  starting  on 
costa  from  small  yellowish  spots;  subterminal  formed  by  a  series 
of  dull  ochreous  spots;  veins  beyond  second  line  more  or  less 
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outlined  with  black;  orbicular  very  small,  round,  doll  ochretiu*; 
reniform  modorAte,  white,  aiiteriorlyedged  with  ferruginous,  lower 
lobe  filled  in  with  black;  a  row  of  l>lack,  ochreous-edged  elongate 
spnLs  along  lermen  ;  cilia,  ferraginous-fuscou^t,  with  a  black  sub- 
basal  Hue.  Hind  wings  with  termen  irregularly  rounded;  whitiiUi- 
fuscouii,  1)ecoming  darker  on  terminal  half;  a  transverse  fniwxtus 
discal  spot;  an  interrupted  fuscous  line  along  termen;  cilia  wliit^. 
Broken  Hill,  N.S.W.;  Parksirie,  S.A.;  common  in  October  and 

Pbometopus  cobnuta,  n.sp. 

g.  30  mm.  Head,  palpi  and  thorax  ashy -grey*  whitish,  thorax 
whiter  anteriorly,  palpi  blackish  on  boaal  half  of  second  joints 
Antennte  blackish.  Abdomen  and  legs  grey,  anterior  legs  infus- 
cated,  all  tarsi  blackish,  obHcurely  ringed  with  whiliHh.  Fore- 
wings  elongate -triangular,  termen  faintly  waved,  rounded,  ubliijue; 
dark  fuscous,  sprinkled  with  whitish,  uchreous,  and  ferruginous; 
aubbaaal  liii«!3  black,  waved,  short;  first  and  second  lines  black, 
waved,  anteriorly  edged  with  whitiNh;  liubterminal  black,  edged 


internally  > 


■ith  whitish,  and  posteriorly  by  a  brood  dark  fuscous 
vhiit  indistinct  on  lower  half,  and  containing  a  series 


|.i!ik.i.'.;[lai-M,-t,'ki- 


BY   OSWALD   B.    LOWER.  647 

elongate- triangular,  termen  very  faintly  waved ;  fleshy- white, 
becoming  more  reddish  beyond  subterminal;  basal  line  moderately 
thick,  black;  first  and  second  lines  fine,  black,  waved,  first  strongly 
dentate,  both  starting  from  black  spots  on  costa;  subterminal 
obscure,  not  traceable;  orbicular  ferruginous,  small,  roundish; 
reniform  somewhat  crescentic,  whitish,  anterior  half-filled  in 
with  reddish-ferruginous;  an  interrupted  black  line  along  termen : 
cilia  fuscous,  mixed  with  whitish.  Hind  wings  with  termen 
faintly  waved;  fuscous,  becoming  lighter  towards  base ;  a  faint 
fuscous  discal  dot;  cilia  whitish,  with  a  faint  fuscous  subbasal 
line. 

Gisborne,  Vic;  Broken  Hill,  N.S.W.;  two  specimens,  in  April. 

Allied  to  miltoneuray  Lower,  difiering  chiefly  in  the  absence  of 
subterminal  black  spots  and  darker  hindwings. 

Prometopus  ctanoloma. 

9.  32  mm.  Head,  palpi  and  thorax  ochreous,  palpi  whitish 
beneath,  blackish  on  sides  at  base.  Antennae,  abdomen  and  legs 
greyish-ochreous,  tarsi  fuscous.  Forewings  elongate-triangular, 
termen  very  faintly  waved,  obliquely  rounded;  pale  clear  ochreous; 
basal,  first  and  second  lines  not  traceable,  only  indicated  by  a  few 
scattered  black  spots;  orbicular  minute,  whitish;  reniform  round- 
ish, suffused,  whitish,  almost  entirely  concealed  by  a  large  well 
marked  blackish  shade;  a  small  black  spot,  edged  with  whitish, 
just  above;  subterminal  preceded  by  a  row  of  short  black  neural 
streaks,  most  prominent  on  middle ;  space  between  this  and 
termen  clear  bluish- white;  a  row  of  small  black  dots  along  termen: 
cilia  ochreous.  Hindwings  with  termen  faintly  waved;  whitish- 
fuscous,  becoming  broadly  light  fuscous  along  termen;  cilia  white, 
with  a  greyish  subbasal  line. 

Melbourne,  Vic;  one  specimen,  in  April. 

Prometopus  petrodora,  n.sp. 

9.  36  mm.  Head,  palpi  and  thorax  whitish,  sprinkled  with 
grey.  Antennae  fuscous.  Abdomen  and  legs  greyish,  tarsi  fus- 
cous.    Forewings  elongate-triangular,  termen  very  faintly  waved. 
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obliquely  rounded;  whitUli,  more  or  less  irrorated  throiigliout 
with  liglit  9[re3-ish-fu4CoUH ;  basal  aud  second  lines  block, 
waved,  faiutiy  indicated ;  first  line  black,  waved,  preceded  by 
three  blackish  spots;  snbtcrmiiial  light  fuacous,  preceded  by  a 
transverse  row  of  elongate  black  marks  on  veina;  orbicular  not 
diacemihle;  i-eniform  small,  white,  aateriorly  edged  with  foscooa 
and  with  a  fuscous  suti'usiou  bene-ath;  a  row  of  blackish  spots 
along  lermeu :  cilia  whitish.  Hindwings  iridescent- whitish, 
becoming  fuacous  around  termeu  and  apex;  cilia iridescent-wtuie. 
Parkaide,  S.A.;  three  specimens,  in  April. 

pROHRTOPUa  BNDBHUA,  n.sp. 

^.  32  mm.  Head,  palpi,  antennie  and  thorax  light  ochreoiis- 
fuscous,  collar  narrowly  dark  fuiicous  in  front,  rather  broadly 
whitish  liehind,  palpi  fuscous  on  sides  at  ba-<e,  ant«nnal  pectina- 
tions 1^.  Abdomen  greyish.  Legs  fuacons-greyisH.  Forewinga 
elongate-triangular,  termen  very  faintly  waved,  obliquely  rounded; 
light  browniab-ochreouB,  more  or  leas  mixed  with  fuscous,  except 
terminal  area  which  is  clear  ochreous-brown  throughout;  basal 
and  first  lines  little  indicated;  second  line  dentate,  black;  sub- 
1  dark  fiiicous,  cdgerl  anteriorly  by  a  row  of  black  elongate 
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]ines  black,  waved,  starting  from  light  ochreous  costal  spots; 
basal  followed  by  a  faint  ochreous  line;  first  and  second  well 
marked ;  subterminal  with  moderate  projection  above  inner 
margin,  followed  throughout  by  a  broad  blackish  shade,  with 
some  elongate  spots  in  middle;  a  black  streak  along  fold;  orbicular 
minute,  white,  blackish^edged;  reniform  small,  white,  divided  in 
middle  by  a  fine  fuscous  streak  :  cilia  dark  fuscous,  lighter  along 
base.  Hindwings  with  termen  faintly  waved;  light  fuscous, 
becoming  gradually  darker  towards  termen  and  apex;  a  faint 
fuscous  discal  spot;  cilia  whitish,  with  a  fuscous  subbasal  line. 

Parkside,  S.A.;  three  specimens,  in  April. 

Caradrina  microdes,  n.sp. 

9.  22  mm.  Head,  palpi,  antennae  and  thorax  dark  fuscous. 
Abdomen  ochreous.  Legs  fuscous-whitish,  tarsi  blackish  ringed 
with  white.  Forewings  elongate-triangular,  termen  hardly  waved; 
dark  fuscous;  lines  black,  moderately  developed,  basal  first  and 
median  waved,  starting  from  black  spot  on  costa,  first  preceded 
by  a  light  fuscous  parallel  line,  median  thicker,  second  followed 
by  an  ochreous-fnscous  parallel  shade;  subterminal  indistinct; 
orbicular  somewhat  ovoid,  reddish;  reniform  moderate,  white, 
edged  above  and  below  with  blackish,  groundcolour  above  some- 
what lighter :  cilia  fuscous.  Hindwings  with  termen  faintly 
waved;  fuscous-whitish,  becoming  paler  on  basal  half;  cilia  whitish, 
with  a  fuscous  subbasal  line. 

Broken  Hill,  N.S.W.;  several  specimens,  in  May. 

Caradrina  etoniana,  n.sp. 

(J.  40  mm.  Head  black.  Face  and  palpi  whitish,  palpi  blackish 
on  sides.  Thorax  black,  collar  broadly  grey-whitish.^  Abdomen 
greyish-fuscous.  Antennae  fuscous,  ciliated.  Legs  fuscous, 
anterior  and  middle  coxae  black,  all  tarsi  fuscous,  ringed  with 
whitish.  Forewings  elongate-triangular,  termen  faintly  waved, 
obliquely  rounded;  dark  fuscous,  strongly  suffused  with  blackish; 
costal  edge  spotted  with  yellowish;  subbasal  indistinct;  first  and 
43 
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second  liiieN  block,  dentate,  first  ^^'ith  long  projection  outwards 
on  fold,  e<lged  throughout  anteriorly  with  dull  whitish;  f<«:(iud 
regularly  dentate  throughout;  subterniinal  dentate,  anteriorly 
edged  with  a  broad  black  shade,  with  black  lines  along  veins  on 
upper  half;  orbicular  minute,  yellowish,  dot-like;  reniform  very 
large,  orange- reddish,  lower  third  filled  in  with  black;  t«rroiiial 
area  of  wing  broadly  dark  brown;  a  row  of  dull  ochreouR  spotA  at 
extremities  of  veins :  cilia  blackish.  Hindwings  iridescent- 
white;  a  few  fusuous  streaks  on  veins  towards  termen;  a  blackish 
apical  patch;  cilia  iridescent- white,  becoming  fuscous  round  apic^ 

Parkside,  S.A.;  one  specimen,  in  March. 

Caiudkina  paiiaovpha,  n.sp. 

5.  34  mm.  Head,  palpi  and  thorax  fuscous,  collar  whitish, 
anterior  half  fuscous,  thorax  with  a  broad  longitudinal  whitish 
median  patch.  Alvdomen  and  antennK  greyish.  Legs  fuscous- 
grey,  tarsi  fuscous,  obscurely  banded  with  ocbreous.  Forewiags 
elongate- triangular,  termen  broadly  waved,  obliquely  rounded; 
dark  fuscous;  all  lines  lost  in  general  groundcolour;  a  very  broad 
white   subcostal    stiviik,  from   base   to    ?,   becoming   niiMsl    with 
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grey,  fuscous  on  sides  at  base.  Abdomen  fuscous.  Legs  whitish, 
tarsi  fuscous,  banded  above  with  ochreous.  Forewings  elongate- 
triangular,  termen  faintly  waved,  obliquely  rounded;  dark  fuscous, 
more  or  less  irrorated  with  dull  whitish,  especially  on  basal  two- 
thirds;  all  lines  obsolete;  an  elongate  thick  black  streak  along 
fold  to  ^,  orbicular  and  reniform  placed  on  a  black  shade;  orbicular 
small,  round,  ochreous;  reniform  ochreous,  well  developed;  terminal 
area  of  wing  light  brownish-ochreous,  edged  anteriorly  by  blackish 
shade  of  groundcolour;  an  interrupted  blackish  line  along  termen: 
cilia  fuscous.  Hindwings  with  termen  faintly  waved;  fuscous, 
lighter  towards  base;  discal  spot  fuscous;  cilia  whitish  with  a 
fuscous  subbasal  line. 

Parkside,  S.A.;  two  specimens,  in  April. 

Caradrina  oxyoona,  n.sp. 

(^.  30  mm.  Head  and  thorax  fuscous,  collar  whitish,  anteriorly 
broadly  fuscous.  Antennse  and  palpi  greyish,  palpi  blackish  on 
sides  towards  base.  Abdomen  fuscous.  Legs  whitish,  tarsi 
fuscous,  banded  above  with  ochreous.  Forewings  elongate- 
triangular,  termen  very  faintly  waved,  obliquely  rounded;  slaty- 
grey,  mixed  with  fuscous;  subbasal  black,  thick,  waved;  first  line 
thick,  black,  angulated  above  and  below  middle,  edged  anteriorly 
throughout  with  dull  whitish;  median  indistinct,  joining  second 
on  inner  margin;  second  evenly  waved  throughout,  black;  sub- 
terminal  blackish,  edged  anteriorly  with  elongate  black  marks  on 
veins;  terminal  area  of  wing  broadly  dull  bluish-white;  orbicular 
small,  ochreou8,  finely  edged  with  black;  reniform  large,  whitish, 
ochreous-tinged  anteriorly,  and  edged  suiFusedly  with  blackish, 
rather  broadly  anteriorly:  cilia  fuscous,  with  an  ochreous  basal 
line.  Hindwings  with  termen  faintly  waved  ;  light  fuscous, 
becoming  whitish  towards  base;  cilia  white,  with  a  fuscous  sub- 
basal line. 

Blackwood,  S.A.;  one  specimen,  in  April. 

Caradrina  maculatra,  n.sp. 

9.  30  mm.  Head  and  palpi  fuscous-whitish,  palpi  black  on 
sides  on  basal  half.     Thorax  and  antennae  grey.     Abdomen  light 
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fuscous.  Legs  grey,  tarai  f ubcous,  banded  with  t)chreoua  above. 
Forewings  elongate- triangular;  t«rinen  almost  entire,  obliquely 
rounded;  greyixh.  lines  fuscous;  subbcisal  first  and  second  waved: 
first  indented  below  middle;  second  curved  outwards  on  upper  §; 
median  obsiolete;  orbicular  obsolete;  reniform  obscure,  fuscous;  a 
well  marked  quadrate  black  spot  touching  middle  of  suhterminul 
line  anteriorly;  subteruitnal  faintJy  indicated;  an  obscure  row  of 
blackish  dotsalongtermeu:  cilia ochreou9*fuscou!!,  lighter  at  base. 
HindwingM  and  cilia  dull  wliitish. 

Brii^bane  and  Mackay,  Q.:  three  specimens,  in  December  and 
Mftrch. 

CABAUltiyA   HONOCHROA,  n.sp. 

^,  3'2  mm.  Head,  thorax  and  abdomen  brown ish-ochreous- 
Palpi  greyish- fuscous.  Legs  whitish,  tarsi  fuacoua.  Forewings 
elongate-triangular,  termen  almost  entire,  obliquely  rounded  ; 
brownish-ochreoua;  lines  faint,  blackish;  subbasal  and  first  hardly 
trficeable;  second  evenly  dental«  throughout,  gently  curved  out- 
wards; subterminal  line,  orbicular  and  renifonn  spots  obsolete; 
cilia  brown  is  h-(iclireo  IIS.  Hindwing?  with  termen  faintly  waved; 
fiiMWHH,  lieeriminET  darker  on  terminal  half;  cilia  whitish,  with  a 


in  A,>ri 


C.\ 


!,    11. sp. 


9.  :iS  jM„i.  Hrad,  ).itl]-i  .'.lid  llioiax  dull  rrddisli,  fiiiiilly 
purplisl,  (i,i-iTl.  .\]ii,.iiiiiv  iui.l  ai"ln,.ii>[i  .■.■i-.'vish-fusfous.  U-^ 
-r.-_vi<]i.  init.Tior  an-l  ini.ldl.'  r..s:r  ivddi.h-ti!is;.-d.  tnr^  fu^.■.m^, 
\KU,dr<\  iil„A,.  with  n>lir..i,u-.  I'\.iv«iii^>  .■loim,iU--triun-ului', 
n-nni^u  aimu^t  .■ntiii>,  ohlJ.|ilr]y  n.uiulrU  ;  diil!  n-ddisb,  will, 
puqiH^h  i>>(lriii,,ii^;  lii,-.  fniiil,  fu-<nus;  Mibh.'t-^al  ulisi.l.-l.;;  lirsl 
M,.\  iiirdiiui  u.iv.'d.  ..i,]y  (r:..v;,l,]o  >.M  In^er  half:  s.voiid  lint- 
fuiiillv  wa^rd  ll,r.i,i-l,.,nl,  „■■:„■]%■  sinii-lil  ;  subU-immal  cd-fd 
ivlitiiinrlv  l.y  a  mi"lrn,Ii>  fil--,,,.-  sl,:»!i-  ihruii-hout;  ti-niiiiial 
aiTi.  ui  n-iiiir  li-htrv  t  li^i.i  -luun.l.-oloiir:  .ilia  fusL't.us.      iriridwinys 
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lighter  on  basal  half;  a  fuscous  discal  spot;  cilia  whitish,  with  a 
fuscous  subbasal  line,  more  distinct  on  upper  half. 
Melbourne,  Vic;  two  specimens,  in  November. 

Caradrina  atrisquamata,  n.sp. 

9.  28  mm.  Head,  palpi,  antennse  and  thorax  fuscous,  palpi 
greyish  beneath,  blackish  on  sides  towards  base.  Abdomen 
greyish.  Legs  grey-whitish,  tarsi  fuscous,  more  or  less  banded 
above  with  ochreous.  Forewings  elongate-triangular,  termen 
nearly  entire,  obliquely  rounded;  dark  fuscous;  lines  blackish, 
moderately  defined;  first  evenly  waved,  nearly  straight;  median 
and  second  waved,  curved  outwards  on  upper  half;  parallel;  sub- 
terminal  obscure,  nearly  straight;  orbicular  and  reniform  obscure^ 
little  developed,  whitish;  some  blackish  scales  along  termen:  cilia 
fuscous.  Hind  wings  light  fuscous,  becoming  lighter  on  basal 
half;  cilia  whitish,  with  a  fuscous  subbasal  line. 

Melbourne,  Vic;  two  specimens,  in  April. 

Caradrina  euchroa,  n.sp. 

^.  26  mm.  Head,  thorax  and  antennae  light  ochreous-whuish, 
collar  narrowly  fuscous  anteriorly.  Palpi  fuscous.  Abdomen 
and  legs  grey- whitish,  anterior  tibiae  banded  with  fuscous,  all 
tarsi  fuscous,  banded  above  with  ochreous.  Forewings  elongate- 
triangular,  termen  nearly  entire,  obliquely  rounded;  light  ochreous, 
mixed  with  light  fuscous  and  whitish ;  subbasal,  median  and 
second  lines  obsolete;  first  line  blackish,  twice  angulated;  sub- 
terminal  blackish,  anteriorly  edged  by  a  broad  blackish  shade, 
more  pronounced  on  upper  half;  costa  spotted  with  blackish  and 
alternate  spots  of  groundcolour;  a  fine  black  line  along  fold,  from 
base  to  \;  orbicular  hardly  noticeable,  light  ochreous;  reniform 
moderate,  white,  anteriorly  preceded  by  a  line  of  groundcolour, 
only  separated  by  a  curved  black  line;  cellular  space  between 
orbicular  and  reniform  black ;  an  obscure  fuscous  line  along 
termen:  cilia  ochreous,  tinged  with  fuscous.  Hindwings  with 
termen  almost  entire;  pale  ochreous-whitish,  somewhat  infuscated 
along  termen;   an  obscure  fuscous  discal  dot;   submedian  and 


aubt^rmiaa]  Uneg  faintly  indie 
termen;  cilia  whitish, 

Parkside,  S.A,;  one  specime 

Cai 


it«d,  fuscous;  a  fuscous  line  along 


ADBLPtlODlS,  n.Hp. 

^.  28  mm.  Head,  antennte  and  thorax  light  ochreoiia- 
fntcuus,  thorax  darker  anteriorly.  Palpi  greyii^h,  blnckisb 
bencatli  on  basal  ^.  Abdomen  and  legn  light  greyisb,  finely 
sprinkled  with  fowoos,  tarsi  fuscous,  faintly  banded  with  ochreoua 
nbove.  Forewings  elongate-triangular,  termen  entire,  obliquely 
rounded  ;  light  ochreoua- fuscous  ;  all  linen  blackish,  obscurely 
indicated,  first  with  moderate  projection  along  fold,  second  evenly 
waved  thruughout,  gently  curved  inwards  Iwlow  middle;  aub- 
terminal  very  similar:  orbicular  small,  round,  white;  reniforui 
rather  small,  somewhat  flattened;  cellular  space  blackish;  an 
obscure  interrupted  fuscoiiit  line  along  termen :  cilia  ochreous- 
fuHcouK,  with  a  fuscous  median  line.  Hindwinga  and  cilia  clear 
iride8cent-whiti.>*h. 

Broken  Hill.  N.S.W.;  two  specimens,  in  April 

Allied   to  the  precediiiK.    but  easily  separated   by  the  clear 


cJ.  :tL',MM,.  ll.M.!,  :,nWuu-.<-  -.u.'l  (l,..i„.v  ,,<.hivou--n-y,  lh.,n,x 
ilLfiiM-.,l,.,i  Hii(i'ii,,ily  -.xn.i  «i(l,  («n  fuMOiis  Imi-il  iiiliiii.l  liru-, 
c.llui  fii^.MiK  HNii-riMHy.  r;ii|.i  yr-'vi^li.  l.lucki^^h  ..ii  lia-al  7.. 
Al).l..i„,-r.  ari.l  \r-.  ^1  .■vi-h-tu-,„u-,  larsi  fus.-nQs.  anlerior  p.Vi'r 
iKin.i.'d  ;.l„,v,-  uitli  ,„-|i.v,,u-.  l'\.ivwih-s  .■|..ii^'iilr-lri„iiv'iilitr, 
t.T.iirii  v,.|v  fpLiiillv  y.;iy.:\  ;  H-lit  n,-liirn„>,  -^iilhi-i.,!] y  irr-ruH^d 
wiiii    hi-t:,,,-   -n    in.'.liaii    iluni;    .-.ll    lin.--,   .A,r|.t    -.iilitiTniinal, 

IU.,.l.TiUr    i.Uld-li    -l.a.lr;     - ■    l.hu'k    d,Hs   uWj;    L-ostu  ;     .oiiis 

towards  middle  nt'  ~ul,lrii,iiiial  ..u\\\uM  sviili  hiavkisli  :  orbicular 
Miiall,  ruiinili-li,  ..rluv.ii-.  lliirly  .■.ii^M  ^'illi  l,hu-k  ;  runitWin 
M,(,if«I.iU    i|iiaili'atr.    .■il-.'il    iiiilrii..vly    liy    a    -trrak    i.f    lii;lilcr 
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space  dark  fuscous ;  a  row  of  black  dots  along  termen :  cilia 
ochreous-grey.  Hindwings  whitish,  irrorated  with  light  fuscous 
along  termen  and  apex;  discal  dot  and  submedian  fuscous, 
faintly  indicated  ;  cilia  whitish. 

Yar.  senta, 

Forewings  unicolorous,  ochreous,  all  lines  except  subterminal, 
which  is  faintly  indicated,  obsolete;  orbicular,  reniform  and 
terminal  dots  absent.  Hindwings  and  cilia  faintly  oohreous- 
tinged. 

Parkside,  S.A.;  five  specimens,  including  two  of  the  var,  in 
April. 

CaRADRINA    PARAT0R9A,  n.sp. 

g.  34  mm.  Head,  face,  palpi  and  thorax  chalky-whitish,  palpi 
fuscous  on  sides  at  base.  Antennas  ochreous-whitish.  Abdomen 
greyish.  Legs  white,  tarsi  fuscous,  banded  above  with  ochreous. 
Forewings  elongate-triangular,  termen  faintly  waved,  obliquely 
rounded ;  dull  whitish-grey ;  subbasal,  first  and  median  lines 
obsolete;  second  gently  waved  throughout,  fuscous,  nearly 
straight ;  subterminal  fuscous,  with  black  points  on  veins,  space 
between  second  and  subterminal  fuscous;  a  row  of  fine  black  dots 
along  termen  ;  orbicular  and  reniform  hardly  perceptible, 
ochreous :  cilia  dark  fuscous,  terminal  half  greyish-fuscous. 
Hindwings  light  fuscous,  becoming  whitish-fuscous  on  basal  half; 
cilia  white,  fuscous-tinged  around  apex. 

Parkside,  S.A.;  two  specimens,  in  April. 

ACRAPEX    EXSAVOUIS,  n.Hp. 

^.  20  mm.  Head  whitish.  Palpi  and  thorax  pale  fienh-ailoiir. 
(Abdomen  broken).  Antennae  ochreous.  LegM  whitish.  Fore- 
wings elongate-triangular,  termen  nearly  straight,  oblique ; 
fleshy-ochreons ;  all  veins  faintly  outlined  in  white :  cilia  whit«, 
with  a  fuscous  subbasal  line.  Hindwings  with  termen  rounded, 
itdntlj  sinuate  above  middle ;  clear  white ;  cilia  white,  with  faint 
foscocLs  subbasal  line. 

Mackay,  Q.;  one  specimen,  in  November, 


SBIV    AUSTKALIAN'    LEPIUOPTEttA, 


FoLVDBSUA    I 


filPlCTA,  n.sp. 


^.  36  miu.  Head,  palpi,  tborax  and  abdomen  dark  fuscous, ' 
mixed  witli  reddish.  Legs  greyish,  tarsi  fuscous,  lunded  alio%'e 
with  uchreous.  Antennte  fuscous.  Forewings  elongate-ti-iaugular, 
termeu  strongly  wnved,  obliquely  rounded  ;  dark  fuscous,  atroitgly 
mixed  with  reddioh'Cupreous ;  cosla  spotted  alternately  irith 
blackish  and  reddish -cupreous ;  Hues  moderately  thick,  btnek  ; 
subljosal  and  second  waved,  edged  posteriorly  with  reddish- 
cupreous  ;  firat  similar,  edged  anteriorly  with  reddish -cupreous ; 
^ubterminal  evenly  waved,  nearly  straight,  edged  pusleriorly  by 
a  fine  reddish  line ;  orbicular  and  reniform  reddtah,  bnely  edged 
with  blackish  i  a  fine  black  !unulat«  line  along  t«i-men  :  c'iMa 
reddish-fuacous.  Hindwinga  with  tenncii  waved,  colour  nnil 
markings  as  in  forewings,  but  snbbasal,  first  and  median  linM 
not  indicated  ;  cilia  as  in  forewings. 

Broken  Hill,  N.S.W.;  Derby,  W.A.;  foi.r  specimens,  in  April. 

Near  marmarinopa,  Me3'r. 


£.  ::i)t»iii.  l\<':>'\.  |>al|>i.  t)i<>ivi\.  ulil.'liii!.-.  I.'L.'-:  ;iild  alKl..m.'ii 
.liiik  l'uM.nu>,  l^lisi  l«Li|.U-d  vvitli  .»-hlv,>us,  |-\,ivwiu-s  elnimaU-- 
lir.M-.:Mh.r.  l.TiLi,'!!  nvn.ih.r.-.  ^,;y  ,.l.li,|«,.,  ;^,.,.t|y  toxui,U-<\  :  dark 
-tvvi>i,-fu-i-,,u.  ;  !.^,-hI  ,-,iv,-,  hliuki-h.  limil.'d  I. y  first  lim-whi.-h 
is  m.-lrmii'ly  w,u.m1.  vviUi   ).ini,-,ii,Mi.  -AU.y.-  niid.ilc  ;iml  on  f.il.l  ; 

-■Miily  vvi^i.,!  Il,r,,i,:;li,,i,(.  follour^l  \.y  n  \n-u;ui  hliu-ki-nli  |.;.r:d!cl 
>h:,.\.-:  n  ,iil,iti:Li  uiu.ii  yv^■.  .>(  l.l;i.-k  dul  ^  ;  a  ,;trwi-lv  iv,n  ed 
IJiU'kMi  liii.'  iil.-ii-  l.iiiun:  rilia  U'n>i-li-l"i:-.,>„us.  wilhil  wuvcil 
iu~,.:»i-.  siiliUiviil  Uu.:      Iliii-lwli..;-.  «j|li  [..rini'ti  crruulati'.  v..l..ur 
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Prorocopis  buxantha,  n.sp. 

9.  34  mm.  Head,  palpi,  antennae  and  thorax  cinereous-fuscous. 
Abdomen  dull  ochreous.  Legs  whitish-ochreous,  anterior  pair 
fuscous.  Forewings  elongate-triangular,  termen  finely  waved, 
oblique,  hardly  rounded  ;  ashy-grey-whitish,  crossed  by  numerous 
faint  fuscous  transverse  lines ;  lines  black,  narrow,  slightly  waved ; 
subbasal  reaching  fold,  first  nearly  straight,  median  meeting 
second  in  middle,  second  with  a  rounded  projection  in  middle, 
thence  strongly  inwards  to  meet  median,  and  ending  on  inner 
margin  about  middle ;  subterminal  faintly  edged  with  whitish  ; 
a  fine  waved  black  line  along  termen  :  cilia  fuscous.  Hindwings 
with  termen  gently  waved  ;  yellow  ;  a  broad  blackish  band  along 
termen  ;  cilia  yellow.  Underside  of  forewings  yellowish,  with  a 
broad  fuscous  band  along  termen. 

Brisbane,  Q. ;  one  specimen,  in  December :  Broken  Hill,  N.S.  W. , 
in  January. 

Prorocopis  hypoxantha,  n.sp. 

^.  36  mm.  Head,  palpi,  antennae  and  thorax  light  greyish- 
fuscous,  collar  somewhat  ferruginous  in  front,  narrowly  black 
behind.  Abdomen  greyish-ochreous.  Legs  greyish,  tarsi  fuscous, 
banded  obscurely  with  ochreous.  Forewings  elongate- triangular, 
termen  gently  waved,  gently  rounded,  oblique  ;  light  greyish- 
fuscous  ;  lines  fine,  black,  subbasal  dentate,  first  nearly  straight 
on  upper  third,  angulated  outwards  below  middle,  and  with  a 
short  acute  projection  just  above  inner  margin ;  median  faint, 
fuscous,  waved,  nearly  straight ;  second  nearly  straight  to  below 
middle,  thence  strongly  curved  up  to  touch  lower  edge  of  reniform, 
thence  returning  to  inner  margin  at  J,  twice  sharply  angulated 
above  inner  margin ;  subterminal  waved,  whitish,  posteriorly 
edged  with  light  fuscous;  a  fine  black  crenulat«  line  along 
termen  ;  orbicular  obsolete ;  reniform  very  large,  bilobed,  fuscous, 
finely  edged  with  black :  cilia  light  fuscous.  Hindwings  with 
termen  waved  ;  light  ochreous ;  a  fuscous  discal  dot ;  a  broad 
blackish  band  along  termen,  narrowed  towards  anal  angle. 

Duaringa,  Q  ;  one  specimen,  in  December. 


'   AUSTKALIAK    LI 
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9-  20  mm.  Head,  palpi  and  thorax  ochreoaa- white,  thorai 
fuscoiu-linged  in  middle.  Antcunie  fuscoux.  Abdomeo  ochreous. 
Leg.s  ocbreouB-whit«.  Fore  wings  elongat^i-riangular,  terinen 
entire,  obliquely  rounded  ;  ochreous- white ;  first,  median  and 
second  lines  obsolete,  only  indicated  by  small  fuaiwus  quadrate 
apotn  on  costei ;  basal  line  broken  into  three  fuscous  dolA  ;  a  broad 
fuscouB  Hubterminal  shade  (including  i$ubt«rminal  line),  anterior 
edge  from  coata  before  apex,  thence  continued  very  obliquely  to 
middle  of  inner  margin,  with  two  rounded  projections,  one  in 
nuidUle  and  one  below ;  the  latter  containing  some  black  spiots ; 
posterior  edge  irregular,  from  apex  along  ttrnien  to  anal  angle, 
lower  half  containing  3  waved  lines  of  groundcolour ;  an  irregular 
row  of  black  dots  along  termen,  separated  from  preceding  shade 
by  a  streak  of  groundcolour :  cilia  ochreous- white,  with  apical, 
median  and  small  bare  of  fuscous.  Hindwings  with  termen 
rounded;  yellow;  a  faint  fuscous  discal  dot:  a  broad  fuscous 
band  along  termen,  upper  edge  suffused  ;  cilia  ochreous,  at  Ijase 
fuKcous. 


I>.' 


.  W.A,: 


9.  lilii.Ph.  II..H.1,  ]-;,I]ii  ^uirl  tliuriix  o,-lLre.>us-whit,s  thorax 
^tr->i,|^ly  mix.-A  u.d,  fnsn>iis.  Alidunicn  oclir.'OUs.  Leys  uhilish 
o.-liivo.iv  Aub-uw  tu-,.>M-.  l''..re«'higs  ..loniiHt^-trinTi.Lrulan 
ti;nin-Ti  ,'iitici>.  <.Kll,|iLrly  i-,.un.l.-<l  ;  ."■hroc.us-wliitt- ;  basal  lino 
llii.'k,  lii^oai^,  «:,M..I  ;  " liiM  Urn-  Uiu'k.  irrfguLiHy  w„v<-,l,  c<.n- 
n<'rU;\  Willi  bythi.'k  sdiMk,  aluji,i,' .-i.slri  and  f.ild  ;  a  fusci>us  ^jh,( 
ju^^l  Ih'Iimv  pn^iri-iiii-  .■xlri^mily  -i  cisiiil  streak;  terminal  i-j  of 
wiria  dark  n-iiJish  tus.-uus.  iMiiUairiirig  a  very  oblic[He  subtenninul 
>r.iii-s  ..i  l.lack  s|K,i,  i»i.l  a  waved  slre.ik  ..f  ^'roundcolour  above 
aiiiil  allele  I  a  iiannw  nblii|ue  fusc'.,u.s  costal  stivak  at    J   of  .■nslii, 
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black  dots  along  tennen :  cilia  fuscous,  mixed  with  ochreous* 
Hindwings  with  termen  rounded  ;  ochreous ;  discal  dot  fuscous  y 
a  broad  fuscous  band  along  termen,  upper  edge  suffused ;  cilia 
ochreous,  base  fuscous. 

Broken  Hill,  N.S.W.;  two  specimens,  in  October. 

EnteliansB. 
Entelia  moneida,  n.sp. 

9.  25  mm.  Head,  palpi,  antennae,  thorax  and  abdomen  dark 
fuscous,  palpi  greyish  internally.  Legs  dark  fuscous,  tarsi  banded 
with  ochreous.  Forewings  elongate-triangular,  termen  evenly 
waved,  obliquely  rounded;  dark  fuscous,  mixed  with  deep  ferru- 
ginous; first  and  median  lines  very  thick,  black,  especially  median^ 
nearly  straight;  second  double,  blackish,  dotted  somewhat  with 
ochreous  throughout,  curved  outwards  above  middle;  subterminal 
sharply  dentate  throughout,  black  on  upper  §,  thence  indistinctly 
fuscous ;  orbicular  indistinct,  blackish  ;  reniform  dull  whitish^ 
centred  with  fuscous;  a  row  of  minute  white  dots  along  termen : 
cilia  dark  fuscous.  Hind  wind's  with  termen  evenly  waved;  dark 
fuscous  becoming  whitish  on  basal  third;  terminal  dots  as  in 
forewings;  cilia  ferruginous-fuscous. 

Cooktown,  Q.;  two  specimens,  in  October. 

PTRALIDJE. 

OallerianflB. 
Melissobl APICES  barypteka,  n.sp. 

9.  20  mm.  Head,  palpi  and  thorax  whitish,  thorax  fuscous  in 
middle.  Antennae,  abdomen  and  legs  greyish.  Forewings  elon- 
gate, moderate,  costa  hardly  arched,  termen  obliquely  rounded; 
fuscous,  suffused  with  fleshy-white;  a  broad  oblique  median  trans- 
verse fascia,  darkest  on  edges,  anterior  edge  finely  dentate  from 
^  costa  to  before  middle  of  inner  margin,  posterior  edge  sharply 
dentate,  median  third  curved  outwards,  from  costa  at  J  to  inner 
margin   at   §:    cilia  fuscous-whitish.     Hindwings  with   termen 


rounded;  greyisli-fuacoua,  becoming  liixiudly  fuscous  along  tcmieu 
and  witb  a  fuscous  submediaii  line;  cilia  fuscous ■gi'ey. 
Parkside,  y.A.;  one  specimen,  in  March, 


Cramui 


$.  14  mm.  Head,  palpi,  antennie,  thorax  and  legs  fuscous- 
whititih.  Abdomen  grey-whit  isb.  Fore  wings  elongate,  moderate^ 
coata  nearly  straigiit,  very  oblique,  hardly  rounded;  light  fuscous, 
darkest  on  costa  on  apical  third;  a  very  brood  white  longitudinal 
streak  from  coata  at  base  to  apex,  gradually  ildated  from  baae  to 
beyond  middle,  thence  somewhat  constricted  and  gradually 
narrowed  to  extremity ;  streak  edged  below  throughout  with 
darker  groundcolour;  a  fine  oblique  whitish  streak  before  and 
parallel  to  termen;  an  indistinct  suffused  series  of  mmute  fuscous 
dots  along  termen:  cilia  whitish,  with  a  fine  fuscous  subterminal 
line.     Hindwings  whitish-fuscous;  cilia  white. 

Derby,  W.A.;  one  specimen,  in  November. 


Hkoksia  .\ciiuoa,  n.sp. 

..■\xv;.^,-^-i,y^.;.»-,    |H,vr,.|ini'     1,.^..     u.„.vi.h.        Al..lom..n     ,-i-f\ 

r..iv«-ill-,  ..In.l-.lf-lH^Uln'ulal-.  t.TNirl',  ;;,-||lK-  .-OUZIllfd,  ol.lj. 
;ivyi--li-tu-.o,u.,  Mi.iiL-lv  iiiixi'd  >^illi  o,-|in-Mii^-fuscr.ii.s:  a  iiiu 
iu-\y  rhii-k  i.Ummiv  tin.-  tV.m,  '  ..i  ,',.-l:i  U>  \  <,i  inner  m-M"/\\ 
liij>-  .>f  -iiiiibu'  (lii.'kiiE--.  tVn.a  ,.,,-!,,  .-,1  ;■;  t„  l„-l,>w  middlr  nf  «" 
llirm-.'  -.tniii-ly  rii,v,.,l  jiiuanh.  ^unl  rn<lm-  ill  r,  ,.f  iriMiT  ..wr 
in  .>I..Miv  fiiMMii- Miliiiimiii,,!  iJii.-:  ,ili;it-u~..,„isd;\rku-t  at  \. 
Iliiirluhm-  wirli  l,Tiiic,i  ruiiiiil,.,!:  li-IH  uivv,  ■.nm.-viiiid  lu-c 
lliiu-^!   iiK'ii.l.'   niiu-iii-;   a   -nll'u-i'.l   fii.n.i:^    Vnu-   fi-i.iii    }.    ..i   ,■ 
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species  do  not  reach  so  far  across  the  wing.     This  may  be  a^ 
geographical  form  only,  but  it  seems  distinct  enough. 

SURATTHA    BATHROTRICHA,  n.sp. 

9.  26  mm.  Head,  palpi,  antennae  and  thorax  whitish,  palpi 
fuscous  above,  strongly  haired  below,  patagia  ochreous.  Abdo- 
men ochreous-fuscous.  Legs  fuscous,  posterior  pair  whitish. 
Fore  wings  very  elongate,  costa  gently  arched,  termen  hardly 
rounded,  strongly  oblique;  broadly  ochreous  throughout  costal 
space;  lower  two-thirds  of  wing  pale  whitish-fuscous;  all  veins - 
neatly  outlined  with  fuscous;  a  well  defined  dark  fuscous  longi- 
tudinal streak  from  base  to  apex,  extremities  attenuated,  edged, 
below  on  median  third  with  clearer  whitish;  a  row  of  blackish 
dots  along  termen :  cilia  whitish.  Hindwings  with  termeb 
rounded;  whitish-fuscous;  cilia  whitish,  with  a  fuscous  subbasal 
line. 

Broken  Hill,  N.8.W.;  two  specimens,  in  October. 

Mr.  Meyrick  has  pointed  out  (Trans.  Ent.  Soc.  Lond.  1897, 
iv.,  p.  380)  that  the  genus  Surattha^  Walk.,  as  defined  by  Sir  Geo. 
Hampson*(^.c.,  1895,  p.  965),  is  not  tenable;  as  vein  5  of  hind- 
wings  is  sometimes  present.  It  is  present  in  one  specimen  before 
me;  and  absent,  that  is,  coincident  with  4,  in  another  specimen, 
so  that  probably  this  species  is  more  correctly  referable  to  the 
genus  TaliSf  Guen. 

Talis  macrogona,  n.sp. 

^.  20  mm.  Head,  palpi,  antennse  and  thorax  ochreous-fuscous, 
palpi  whitish  beneath.  Abdomen  and  legs  whitish.  Fore  wings 
elongate,  posteriorly  moderately  dilated,  termen  hardly  rounded, 
oblique;  light  brownish;  a  thick  fuscous  streak  in  middle  from, 
base  to  ^;  a  moderate  fuscous  fascia  from  costa  at  ^  to  inner 
margin  at  ^  with  a  long  sharp  angulation  outwards  in  middle, 
costa  between  fascia  and  base  and  anterior  edge  of  fascia  becoming 
somewhat  ochreous;  a  suffused  quadrate  fuscous  spot  in  end  of 
cell;  a  curved  dentate  fuscous  line,  edged  posteriorly  with  ochreous, 
from  I  of  costa  to  immediately  before  anal  angle;  some  fuscous. 
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«longfit«  strnnks  lietween  this  and  termen;  a  row  of  fuscous  dots 
uluiig  termeii:  cilin oclireous-fu.tcous.  Hindwingsgrejish-fuscou^; 
«iliii  wbitiah,  base  darker. 

Exeter,  S.A.;  one  sppcimen,  in  May. 


Pfajcitiiue. 

OLiGOCiino. 


IIA.  U 


^,  '2^  mm.  Heal),  palpi,  antennie  and  tliorax  deep  toppery 
fusoous.  AUIomen  grey.  Legs  fuscous.  Korewinga  elougate, 
moderately  dilate"],  costa  arched  towards  apex,  ternieii  gently 
rounded,  oblique;  deep  coppery-fuwous ;  a  moderately  broad 
oblique  blackiah  fascia,  anteriorly  edgcyl  witli  dull  ochreous.  f rom 
beyoud  J  of  costa  to  before  middle  of  inner  margin;  more  or  less 
continued  along  inner  margin  to  near  anal  angle  and  there  followed 
by  an  oohreous  spot;  a  row  of  fine  fuscous  dots  along  termen  : 
cilia  fleshy-pink.  Hindwinga  with  termen  rounded  ;  grevish, 
becoming  tinged  with  fuacous  along  termen  and  more  promineiitiT 
at  apex;  cilia  greyish,  with  a  faint  fuscous  line  near  base. 

Brisbane,  Q.;  one  specimen,  in  January. 

Nui'llOPTEItV.X    CHRtSKItVTIIIIA.  II, sp, 
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Forewings  elongate,  moderate,  slightly  dilated  posteriorly;  cine- 
reous-fuscous; lines  blackish,  ill  defined;  first  from  ^  of  costa  to  ^ 
inner  margin,  anteriorly  suffusedly  edged  by  a  blackish  shade 
which  is  separated  from  line  by  a  streak  of  whitish;  a  large  round 
white  spot,  lying  just  above  inner  margin  in  middle,  touching 
first  line;  a  blackish  transverse  discal  spot,  faintly  edged  poste- 
riorly with  some  whitish  scales;  second  line  hardly  traceable,  dot- 
like, only  traceable  on  margins,  faintly  edged  posteriorly  with 
some  whitish  scales ;  a  fine  blackish  line  along  tormen :  cilia 
fuscous,  with  a  dark  fuscous  subbasal  line.  Hind  wings  with 
termen  rounded;  whitish-hyaline,  thinly  scaled,  becoming  narrowly 
fuscous  along  termen;  cilia  whitish  with  a  fuscous  basal  line. 

Broken  Hill,  N.S.W.;  one  specimen,  in  April. 

Not  unlike  Tylochares  cosmiella,  Meyr. 

Phycita  hemicallista,  n.sp. 

(^9.  20-22  mm.  Head,  thorax,  and  abdomen  pale  ochreous. 
Antennse  and  palpi  fuscous,  palpi  whitish  beneath.  Legs  whitish, 
fuscous-tinged.  Forewings  elongate,  moderate,  dilated  posteriorly, 
termen  hardly  rounded,  little  oblique;  pale  ochreous  on  basal  half 
of  wing,  terminal  half  pale  fuscous,  mixed  with  ochreous  and 
shaded  with  obscure  whitish  metallic  scales;  a  slightly  curved 
deep  purplish-fuscous  line  from  middle  of  costa  to  middle  of  inner 
margin,  anteriorly  suffusedly  edged  with  ferruginous;  some  faint 
fuscous  dots  along  termen :  cilia  light  ochreous.  paler  at  base. 
Hind  wings  with  termen  rounded;  pale  whitish-ochreous,  almost 
hyaline,  becoming  light  fuscous  along  termen ;  cilia  grey,  becom- 
ing distinctly  yellowish  along  base,  and  with  a  fine  fuscous  sub- 
basal  line. 

Derby,  W.A.;  Mackay,  Q  ;  three  specimens,  in  November. 

Cryptoblabes  frrrealis,  n.sp. 

9.  20  mm.  Head,  palpi,  antennse  and  thorax  pale  reddish, 
palpi  paler  beneath.  Abdomen  greyish.  Legs  reddish ;  some- 
what suffused  with  whitish.  Forewings  elongate,  moderate, 
slisjhtly  dilated  posteriorly,  termen  gently  rounded,  oblique;  pale 


AV    LBPIDOPTKRA, 

fleahy-red;  lines  lost  in  groundcolour,  a  bruad  white  stre«k  along 
CMtA  from  l)ase  to  apex,  Ruffusetl  at  base  and  beneath  throughout 
into  groundcolour:  n  row  of  fine  fUHCous  dotn  along  termen  :  cilik 
pinkish,  with  n  fuapous  aubmedian  line.  Hindwinga  with  terineu 
roundeti,  pale  yellowish,  tliinly  scaled;  cilia  greyish,  with  a  f  u.tcous 
Mubbasal  line. 

Brisbane.  Q.;  Derby,  W.A.;  two  apecimeni^,  in  JanUHr}-. 


Epipaschi&nse. 

OrTHACA    PB^OPTBBAl.l! 


^.  20  mm.  Head  and  thorax  ochreous,  mixed  with  tome 
reddish  scales.  Palpi  deep  reddish.  Antennse  ochreous.  Abdo- 
men oclireoua,  second  segment  with  a  narrow  black  baud.  Legs 
riHidish-fuscouH.  Forewiugs  elongate,  moijerately  dilated  poste- 
riorly,  termen  gently  rounded,  oblique ;  ochreous,  Huffusedly 
irrurated  with  reddish;  costa  iiTegulurly  marked  with  fujscoue; 
lines  obscure,  fuscous;  first  waved,  with  three  blunt  angulations; 
an  obHciire  fuscous  disoal  spot;  second  line  strongly  curved  out- 
waiiis,  thrice  sharply  angulated  on  lower  half;  a  triangular  patch 
of  fuscous,  occupying  apical  portion  of  wing,  anterior  edged  from 
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some  whitish  scaler  along  termen  :  cilia  fuscous.  Hind  wings 
with  termen  rounded;  colour,  lines  and  markings  as  in  forewings, 
base  of  wing  lighter;  terminal  area  faintly  reddish-tinged;  cilia 
fuscous-whitish. 

Brisbane,  Q.;  four  specimens,  in  January. 

ScopariaiuB. 

ECLIPSIODKS   ARGOLINA,  n.sp. 

9.  16  mm.  Head,  palpi,  thorax,  antennae  and  abdomen  fuscous, 
abdomen  ochreous-tinged.  Legs  fuscous- whitish.  Forewings 
elongate,  moderately  dilated  posteriorly,  termen  gently  rounded, 
oblique;  fuscous,  irregularly  blotched  with  whitish;  first  line  fine, 
black,  oblique,  angulated  in  middle,  edged  anteriorly  throughout 
with  white;  base  of  wing  whitish,  blackish  on  fold;  second  line 
fine,  waved,  obscure,  blackish,  edged  anteriorly  by  a  broader 
white  line  throughout,  which  is  dilated  and  confluent  on  inner 
margin  with  termination  of  a  narrow  white  transverse  streak 
which  proceeds  from  costa  near  apex;  a  broad  fuscous  shade  along 
termen;  a  fine  whitish  terminal  line:  cilia  fuscous.  Hind  wings 
with  termen  rounded;  light  fuscous,  darker  towards  termen;  cilia 
as  in  forewings,  but  strongly  mixed  with  whitish. 

Broken  Hill,  N  S.W.;  one  specimen,  in  April. 

EcLiPSiODBS  EPIGYP8A,  n.sp. 

9.  16  mm.  Head,  palpi,  antennse  and  thorax  cinereous-fuscous, 
palpi  whitish  beneath.  Legs  fuscous.  (Abdomen  broken).  Fore- 
wings elongate,  moderately  dilated  posteriorly,  termen  gently 
rounded,  rather  strongly  oblique ;  cinereous-fuscous,  strongly 
suffused  with  white;  lines  fuscous,  obscure,  first  moderate,  angu- 
lated in  middle;  second  thick,  irregular,  becoming  blotch-like  in 
middle;  a  moderate  fuscous  discal  spot;  two  oblique  fuscous  marks 
on  costa  near  apex;  a  row  of  connected  fuscous  dots  along  termen: 
cilia  cinerous-fuscous,  with  some  dark  fuscous  spots  at  base. 
Hindwings  with  termen  rounded;  light  fuscous,  becoming  grey 
whitish  on  basal  half;  cilia  greyish,  with  two  fuscous  lines. 

Broken  Hill,  N.S.W.;  one  specimen,  in  September. 
44 
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Allied  to  the  preceding,  but  sepsrtible  by  the  absence  of  white 
slre&ka,  etc 

ECLIPSIODBS   tSDCOSOTA,  n.sp. 

^.  20  mm.  Head,  an(«nnffi  und  thorax  cinereous-fuseous, 
thorax  with  a  white  posterior  spot.  Palpi  dark  fuscous.  Abdo- 
men fasconn,  Hecond  sej^iuent  whitish.  Legs  whitiah-fuscoas,  tibJR 
and  tarsi  fuscous,  obscurely  banded  with  whitish.  Forewings 
elongate,  gradually  dilated  poateriorly,  termen  gently  rounded, 
oblitiue;  ashy-grey-whitish  ;  lines  thick,  blackish;  first  gently 
curved  outwards,  anterior  edge  nearly  straight,  posterior  edge 
irregularly  waved,  somewhat  suffused ;  second  commencing  on 
costa  at  J,  slightly  wa*ed  and  curved  outwards  on  upper  half, 
thence  strongly  inwards  curved  to  beneath  3  posterior  diseal 
spots,  and  ending  on  inner  margin  beyond  middle;  a  white,  black- 
edged,  roundish  spot  b«low  costa  at  )f;  2  similar  spots,  one  above 
the  other,  at  posterior  extremity  of  cell;  a  row  of  fine  block  dots 
along  t«rmeu:  cilia  ashy-whitiah,  mixed  with  fuscous  at  base. 
Hindwings  with  Iflrmen  rounded;  light  fuscous,  becoming  darker 
nloui;  ti-rminal  half;  cilia  white,  with  a  fuscous  subhasal  line. 

Semaphoi-e,  S.A.;  oi 


J,    JOinm.      H,.ua,|..l|,i,.M„ 


Mll^ll^.■.l    1,1,.,-klsh    . ln.uk    ; 


i.ki-h:  lir-i   u'l 


1   wiilth   "f   bhu-k.  ^^ 
.-.iiilv  .if  in;irk  « h,- 


iw  ..r'   ■.nini-.nl   ],l,-i,-kish   s|>„t^  al. 
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TSTRAPROSOPUS  PARACTOLA,  n.Sp. 

9-14  mm.  Head,  palpi,  antennae  and  thorax  cinereous-fuscous, 
palpi  whitish  at  base  beneath.  Legs  whitish-fuscous.  Abdomen 
greyish,  anterior  segments  ochreous.  Forewings  elongate,  mode- 
rately dilated  posteriorly,  termen  gently  rounded,  oblique;  ashy- 
grey- whitish;  lines  fine,  black,  well  marked;  first  nearly  straight; 
second  from  costa  at  |  strongly  curved  inwards  on  lower  half  and 
ending  on  inner  margin  at  §;  a  fuscous  dot  near  base  in  middle;, 
a  moderate,  roundish,  whitish  spot  in  end  of  cell,  edged  anteriorly 
with  blackish;  a  row  of  fine  black  terminal  spots;  a  row  of  similar 
spots  along  base  of  cilia:  cilia  fuscous- whitish,  with  a  fuscous 
median  line. 

Broken  Hill,  N.S.W.;  one  specimen,  in  October. 

Very  distinct  by  the  clearness  of  markings. 

FyraustiiiaB. 
Sylkpta  crocophanks,  n.sp. 

J.  32  mm.  Head,  antennae  and  thorax  ochreous,  collar  yellow. 
Palpi  fuscous,  basal  §  beneath  white.  Abdomen  ochreous,  whitish 
on  sides  Legs  whitish,  anterior  tibiae  and  tarsi  banded  with 
fuscous.  Forewings  elongate,  moderately  dilated  posteriorly, 
termen  faintly  bowed,  oblique;  dull  yellowish,  with  fuscous  mark- 
ings; a  moderately  thick  streak  along  costa,  from  close  to  base  to 
apex;  first  line  narrow,  faint,  gently  curved  outwards;  second 
thick,  from  |  of  costa,  strongly  angulated  outwards  in  middle, 
sinuate  below  middle,  and  ending  on  costa  at  §;  a  quadrate  spot 
touching  lower  edge  of  costal  streak  just  beyond  first  line;  a 
second  similar  but  larger  spot  in  posterior  extremity  of  cell ; 
terminal  area  of  wing,  including  apical  portion,  fuscous :  cilia 
ochreous,  with  a  row  of  blackish  marks  at  base.  Hindwings  with 
termen  rounded;  colour,  cellular  spot,  and  second  line  as  in  fore- 
wings; first  line  absent;  basal  third  of  wing  whitish;  a  fuscous 
apical  spot;  cilia  and  terminal  dots  as  in  forewings.  « 

Mackay,  Q.;  two  specimens,  in  November. 
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Glvphodes  mesozoha,  n.»p. 

Q.  38  mm.  HmuJ  whitisti.  Palpi  atid  antennte  fuscous. 
Thonx  iridescent-whitish.  Legs  anil  abdomen  whitish.  Fore- 
wings  elongate- triangular,  termen  rounded,  oblique;  irtdescenl- 
whitii^h;  markingM  fuscous;  a  moderately  thick  »treak  aloDg  costa, 
from  boae  to  ^,  with  two  thick  projections  downwards  in  middle 
and  at  poaterior  extremity;  a  hroad  blackiah-edged  transverse 
fascia,  slik;litly  curved  outwards  from  middle  of  costa  towards 
middle  of  termen,  but  hardly  reaching  it;  a  fine  aubterminal 
line,  slightly  curved  inwards  on  upper  third,  posterior  edge 
throughout  with  elongate  projections;  a  fine  line  along  termen : 
cilia  iridescent-wliitisli.  Hindwings  with  termen  rounded;  colour 
an  in  forewings;  a  somewhat  pyrif or m  median  fuscous  diacal  ring; 
aubterminttl  and  terminal  lines  and  cilia  as  in  forewings. 

Macka.y,  Q,;  two  specimens,  in  June. 

Not  unlike  a  variety  of  Di/sallacla  nnffalaliv,  G'n. 

PlONBA   ORTUOGKAMUA,  n.Sp. 
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PlONBA   M0N0PHAK8,  n.Sp. 

^,  25  mm.  Head,  palpi,  antennse  aud  thorax  light  ochreous- 
fuscous,  palpi  beneath  snow-white.  Abdomen  darker  ochreous- 
fuscous.  Legs  pearly-white,  anterior  infuscated.  Forewings 
elongate,  moderately  dilated  posteriorly,  termen  oblique,  hardly 
rounded  ;  unicolorous  light  ochreous-fuscous  ;  without  markings : 
cilia  darker  ochreous-fuscous.  Hindwings  with  termen  rounded  ; 
light  fuscous,  becoming  whitish-fuscous  on  basal  half;  a  fine 
fuscous  line  along  termen ;  cilia  as  in  forewings,  but  becoming 
whitish  around  anal  angle. 

Mackay  and  Brisbane,  Q.;  two  specimens,  in  November. 

Pyrausta  hyalistis,  n.sp. 

^.  25  mm.  Head,  palpi,  antennse,  legs  and  thorax  ochreous- 
fuscous,  palpi  paler  beneath,  posterior  legs  ochreous-whitish. 
Abdomen  greyish.  Forewings  elongate,  rather  strongly  dilated ; 
ochreous-fuscous;  first  line  finely  dentate  throughout,  nearly 
straight ;  second  strongly  dentate  throughout,  and  with  a  deep 
sinuation  below  middle ;  a  triangular,  somewhat  hyaline  spot  in 
cell  in  middle,  edged  on  sides  with  fuscous ;  two  elongate  con- 
tiguous similar  spots  below  costa  at  f,  preceding  beginning  of 
second  line,  groundcolour  below  much  lighter;  three  or  four 
fuscous  dots  on  apical  portion  of  costa ;  a  row  of  fine  fuscous  dots 
along  termen :  cilia  ochreous,  with  a  fuscous  subbasal  line. 
Hindwings  with  termen  rounded  ;  pale  yellowish ;  second  line  as 
in  forewings ;  a  faint  fuscous  discal  dot ;  a  suffused  light  fuscous 
band  along  termen,  narrowed  towards  anal  angle ;  terminal  dots 
and  cilia  as  in  forewings. 

Sale,  Melbourne,  Vic. ;  three  specimens,  in  November. 

Phlyctenodes  ochromorpha,  n.sp. 

9.  20  mm.  Head,  palpi  and  antennae  fuscous,  palpi  beneath 
whitish.  Thorax  and  abdomen  pale  ochreous.  Legs  ochreous- 
whitish,  anterior  pair  infuscated.  Forewings  elongate,  moderately 
dilated ;  termen  oblique,  hardly  rounded ;  pale  ochreous,  markings 
fuscous ;  first  line  irregular,  divided  into  spots ;  second  dentate 
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throughout,  strongly  curved  inwards  below  midtlle ;  a  large  spot 
on  pusterior  end  of  cell ;  a  row  of  fine  dots  along  termeu  ;    cilia 
ochreout  tinged  with  fuscous.     Hindwings  with  termen  rounded  ; 
pale  greyiah-ochreouB,  thinly  scalod  ;  cilia  na  in  forewirtgs. 
Derby,  W.A.;  one  specimen,  in  November, 

TORTRICINA. 

TOBTSICIDS. 

TORTRIK    MBTALLOCOaMA,  11. Kp. 

J.  16  mm.  Head,  antennae  and  tborax  dark  reddish -fuscous. 
Palpi  and  legs  ochreous-whitisb,  poKlerior  legs  fuscouM.  Fore- 
wtngB  elongate,  costa  slightly  arched,  termen  gently  rounded, 
oblique;  deep  reddish,  darker  on  basai  half;  three  pairs  of  purplinh 
metallic  transverse  waved  lines,  first  pair  curved  outwards,  from 
before  middle  of  conta  to  middle  of  inner  margin,  where  they 
meet;  second  pair  similar,  from  |  of  coata  to  just  before  anal 
.angle;  third  pair  simitar,  from  costa  before  apex  to  about  ^  of 
termen;  a  row  of  blackish  spots  from  base  to  along  cosla  and 
continued  around  apex,  along  termen  and  ending  on  anal  angle, 
interspaces  more  or  less  filled  in  with  ochreous,  ostai  spots  more 
,|u.drat<- i(nd  l.-,^d..fiiird  :   I'iliii  fiisi^uus,      Hii,d»iii.ys«iili  ternirn 


TINKINA. 
PLUTELlida:. 

Kli'SKMA    l'll]l,0M01iPl!A,   tl.sp. 

9.    11)  mm.     Ili'iul  yellow,     Tlmrax,  antenn:i>,  legs  and  alxl 
d:iik   pul■plisll-fus^■ou^,  i.Dsteiinr   )il)iie  and   tarsi   orange, 
yellow-,       Foi-ewiiii;-.    <4nnya(e,    nuulevate,   costa    hardly    ar 
termen   niurided,   oblique;  <l.uk    |,urnli-h-fu.-e„u.,   with    och 
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markings;  a  large  somewhat  cuneiform  spot  lying  on  inner  margin 
at  base,  extending  to  beyond  ^,  separated  from  costa  by  a  thick 
streak  of  groundcolour;  a  large  elongate-quadrate  patch  on  middle 
of  costa,  extending  more  than  half  across  wing,  posterior  edge 
faintly  curved  inwards;  a  small  subcostal  spot  before  apex:  three 
roundish  black  spots  on  lower  §  of  termen,  anterior  edges  yellowish, 
posterior  metallic  purple:  cilia  dark  fuscous.  Hindwings  with 
termen  rounded;  bright  orange;  some  black  scales  along  base: 
cilia  fuscous. 

Stawell,  Vic,  one  specimen,  in  November. 

A  beautiful  species,  perhaps  nearest  holoxantha^  Lower,  but 
the  large  ochreous  spots  of  forewings  are  very  different  from  that 
or  any  other  known  to  me. 


STUDIES  IN  AUSTRALIAN  ENTOMOLOGY. 

No.  XI. 

Description  of  a  New  Gaoasp  Beetle  from  VicroitrA. 

ItY  Thomab  O.  Sloaxb. 

MORPHNOB    BBSTt,    D.ap. 

Ellipticikl-ovtil,  robust,  convex.,  apterous ;    prothorax  coiTl&te 

Willi  rectangular  basal  angles.     Black. 

Head  large  (7  x  8  mm.);  front  strongly  biim pressed  ;  gene 
swollen  below  eyes.  Mandibles  prominent,  decussating.  Pro- 
thorax  cordiform  (7'2  x  lOmm.) ;  sides  lightly  aiuuate  towards 
boM  ;  anterior  margin  lightly  and  widely  emarginate  io  middle  ; 
angles  vei  j-  near  head,  obtuse,  not  advanced  ;  base 
aargiimte,  truncate  on  each  side;  basal  angles  rectan- 
'   p,-;./,.,:,l   h„.'kirnrd^  :     l^it.-ii.l    bonlvr    ivi.l.'.    reflexfd. 
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C     ilj 
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curved  hook  ;  in  9  short,  stout ;  apex  obtuse,  not  furnished  with 
a  hook.     Length  29-31,  breadth  11*5  mm. 

Hah, — Grampian  Mountains,  Victoria  (Messrs.  D.  Best  and  C. 
French,  junr.;  in  October,  under  logs  in  damp  places  at  Hall's 
Gap,  near  Stawell,  Vic). 

Agreeing  with  M.  Jlinderai,  White,  in  all  features  of  structural 
importance,  but  very  distinct  by  its  form  more  robust  and  convex; 
prothorax  shorter,  more  cordate,  more  convex,  the  base  truncate 
on  each  side  with  rectangular  angles  (the  basal  angles  not  pro- 
duced backwards  and  acutely  prominent),  a  large  wide  concave 
depression  near  each  basal  angle  (the  lateral  basal  part  of  the 
prothorax  not  depressed  and  explanate),  the  lateral  border  and 
channel  continued  past  the  basal  angle  for  a  little  distance  on  to 
the  base ;  elytra  wider,  more  oval,  more  convex,  sides  narrowed 
to  the  rounded  humeral  angles,  base  not  nearly  so  much  wider 
than  the  base  of  the  prothorax,  reflexed  carina  of  the  lateral 
border  extending  further  backwards  from  the  shoulders,  margin 
hardly  interrupted  behind  it,  and  much  wider  than  in  M.Jlinderai, 
lateral  channel  much  wider  and  not  interrupted  at  the  posterior 
extremity  of  the  reflexed  part  of  the  border,  posterior  trochanters 
in  the  ^  stouter,  shorter,  with  stouter  and  shorter  apical  hook. 


^ 


THE  DETERIORATION  OF  RAW  AND  REFINED 
SUGAR  CRYSTALS  IN  BULK. 

By  B.  Gruo  SMiTti,  M.Sc.,  Macleay  BACTEitioLOoifir 

TO  THK   HOCIBTY. 

Tlirougli  the  kindness  of  Messrs.  Steel  and  Walton,  of  the 
Culoiiiul  Sugar  Refining  Co.,  I  was  famished  with  several  samples 
of  cane  sugar  which  were  undergoing  a  slow  process  of  inversion, 
that  b,  the  cane  sugar  was  being  altered  into  invert  sugar  The 
aamplea  included  rarious  grades  of  the  beat  claHSof  refined  eng&rs, 
and  to  all  appearance  oonsiated  entirely  of  saccharose. 

The  first  sample  was  taken  from  a  laboratory  sample  bottle 
which  had  been  opened  many  times  to  test  the  progress  of  the 
inversion.  It  wiu  a  small-grained  moist  refined  sugar,  and  during 
storage  in  a  loosely  corked  bottle,  had  shown  the  following  per- 
centages of  reducing  sugar.  For  the  figures  I  am  indebted  to 
Mr.  Walton. 

Dnlt?.  Storage.  Beducini;  Sugar  %. 

U':i-01  Odays  0'21 

\:<-i-i)i  .is  ihiv-  oni 
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nor  did  they  include  any  other  active  organism  than  in  the  tests 
tabulated  above.  The  method  employed  for  separating  the 
bacteria  was  the  ordinary  one  of  infecting  molten  agar  with  a 
few  crystals  of  the  sugar  and  pouring  the  agar  into  a  Petri  dish 
after  the  sugar  had  dissolved.  From  several  plates  thus  prepared,, 
one  containing  from  15  to  30  'colonies  was  taken,  and  every 
colony  was  infected  into  nutrient  agar  and  into  saccharose  peptone, 
prepared  as  described  in  a  preceding  paper  (antea^  p.  592).  When 
in  about  three  or  four  days,  the  saccharose  peptone  in  some  of 
the  tubts  had  become  white  and  opaque,  all  the  saccharose  peptone 
cultures  were  tested  for  gum  by  precipitation  with  alcohol,  and  for 
reducing  sugar  with  Fehling's  solution.  The  active  bacteria 
were  thus  indicated,  and  the  further  identification  of  the  bacteria 
was  made  from  the  agar  culture. 

With  regard  to  the  bacillus,  both  were  types  of  the  organism- 
already  described  as  the  gum  bacillus,  Bac,  levani/ormanSf  which 
has  been  shown  to  rapidly  cause  the  inversion  of  saccharose  in 
solution.  The  inert  bacteria  had  no  action  upon  sugar,  and  were 
not  investigated  further.  The  streptothrix  slowly  inverted 
saccharose.  The  aspergillus  was  a  race  of  Aspergillus  glauctis^ 
which  readily  formed  aerial  ascospores.  The  inverting  action  of 
Aspergilhis  is  well  known. 

The  second  sample  was  a  soft-grained  refined  but  not  quite- 
white  sugar.  The  colonies  that  developed  on  the  infected  agar 
plates  were  found  to  consist  of  the  gum  bacillus  alone.  One 
portion  contained  the  derived  type,  another  contained  a  majority 
of  the  derived  type,  with  a  few  colonies  of  the  normal  bacillus. 

The  third  sample  was  similar  to  the  second,  but  of  a  slightly 
darker  shade.  Compared  with  the  second  sample,  it  was  nearly 
sterile,  but  the  few  colonies  that  developed  consisted  of  the 
derived  and  the  normal  type  of  Bac,  levani/ormans  in  the  ratio  of 
about  1  to  6. 

A  fourth  sample  of  white  crystalline  refined  sugar  contained 
the  normal  bacillus ;  only  one  colony  of  the  derived  type  was- 
obtained  from  one  of  the  portions. 

A  sample  of  raw  sugar  solution  of  the  consistency  and  appear- 
ance of  thin  molasses  was,  when  received,  slowly  fermenting,  that 
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is  to  say,  bubbles  of  gas  were  being  given  otf.  A  film  of  the 
solution  showed  the  presence  of  n  yeast,  and  the  gum  bacillus  of 
the  uormal  typo  was  i^tolated  by  plate  culture. 

A  moist  r»w  sugar  had  been  tested  in  the  laboratory  of  the 
Colonial  Sugar  Refioing  Co.,  and  liad  shown  the  following  percent- 
ages of  reducing  sugar : — 

10-5-01 

25-5-01 

25-6-01 

From    nn  agar   plate   infected  with    the   > 
obtained  30  colonies  of  the  normal  type,  3  of  the  derived  typet 
and  I  inert  bacterium. 

A  soft  yellow  refined  sugar  which  contained  2-5  y_  reducing 
sugar,  and  which  had  undergone  no  change  during  a  storage 
period  of  3 J  months,  containeii,  for  every  12  inert  bacteria,  2  of 
the  normal  and  I  of  the  derived  type. 

Another  similar  sugar  which  contained  the  same  percentage  of 
reducing  sugar,  and  which  had  shown  no  further  inversion  in 
three  months,  contained,  for  every  30  inert  bacteria,  1.5  bacilli  of 

A  raw  sutrar  which  bad   l)e.'n  damii.^'ed  by  water  in  November, 


..      1-43 

..  2-90 
..  4-4C 
mple,  the  A  were 


RT   R.    GRBIG   SMITH.  677 

The  bacteriological  examination  of  this  interesting  sample 
showed  that  it  contained  the  bacilli  of  the  normal  type  in  practi- 
cally pore  culture,  there  being  one  inert  bacterium  to  every 
ninety-nine  active  bacilli. 

It  is  apparent  from  the  bacteriological  examination  of  these 
samples  that  the  inversion  is  the  direct  result  of  the  growth  of 
the  bacillus  which  I  have  described  in  the  previous  paper  and  to 
which  the  name  of  Bac.  levaniformans  has  been  given.  Indeed 
it  was  from  these  samples  that  the  numerous  races  of  the  bacillus 
were  obtained.  The  organism  has  been  already  shown  to  be 
capable  of  growing  in  solutions  of  cane  sugar  containing  but  a 
trace  of  nitrogenous  food,  as  for  example  in  solutions  containing 
one-thousandth  of  a  per  cent  of  peptone.  When  growing  in  this 
poor  medium  it  alters  the  sugar  ho  much  as  to  produce  a  visible 
formation  of  gum  in  a  few  days.  In  view  of  this  faculty  t>f 
growing  in  poor  media  and  of  the  fact  that  an  inversion  of  sugar 
accompanies  the  growth,  there  can  be  no  doubt  that  it  is  alone 
responsible  for  the  inversion  of  the  crystals  in  bulk,  and  that  the 
chief  condition  for  its  growth  is  a  more  or  less  moist  state  of  the 
sugar  and  a  warm  temperature. 

It  has  been  already  noted  that  the  relative  formation  of  gum 
levan  is  less  and  the  inversion  of  sugar  greater  in  poor  nitrogenous 
than  in  more  nitrogenous  solutions.  In  refined  sugar  crystals 
the  amount  of  nitrogenous  matter  is  infinitesimal,  and  it  may  be 
that  the  gum-forming  faculty  is  entirely  in  abeyance,  since  no 
gum  is  found  in  such  sugars.* 

But  although  this  hypothesis  may  partially  explain  the  absence 
of  gum  in  bulk  sugar,  there  is  another  property  of  the  gum 
cultures  that  must  be  taken  into  account.  During  the  prolonged 
cultivation  of  the  bacillus,  the  solutions  of  sugar  which  during 
the  height  of  the  fermentation  are  white  and  opaque,  gradually^ 
as  time  goes  on,  become  more  and  more  translucent.     The  gum 

*  For  example,  the  sample  which  had  heavily  inverted  and  which  con- 
tained 26*3  %  redacing  sugar  had  only  0*19  %  of  gum  and  Insoluble  organic 
matter  precipitable  by  alcohol. 
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preui pitab I e  by  alcohol  becomes  less.and  at  the  same  time  the  invert 
8Ugar  increases.  This  is  proved  by  the  analysis  of  a  50  days' 
culture  which  in  the  following  taltle  is  compared  with  tht*  analysis 
(luring  the  height  of  the  fermentation.  Aa  iti  the  previous  paper, 
the  figurea  are  expressed  in  parts  (^rnis.)  from  100  of  the  original 
saccharose. 

Gum  and  Reducing  Sugars  in  Old  Cultuhes. 
12  days.  50  days. 

Mixed  reducing  sugars  ...       62  ..  71 

Crude  gum  31  22 

The  slow  hydrolyaie  of  the  gum  is  probably  the  result  of  the 
action  of  the  acids  secreted  by  the  organism  and  contained  in  the 
culture  fluid.  In  a  previou.s  paper  (oii/tfo,  p.595)  the  solvent  action 
of  the  acid  upon  the  gum  was  noted,  and  it  was  seen  that  when  the 
acidity  of  the  culture  was  not  neutnilised  the  gum  was  incom- 
pletely precipitated,  anil  during  the  process  of  eliminating  the 
alcohol  it  was  partly  (or  entirely)  converted  into  reducing  sugar. 
But  to  place  the  hydrolytic  action  of  the  acid,  which  is  chiefly 
lactic.  Iiej'ond  doubt,  the  following  test  wba  made.      A  fragment 
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80%  was  converted  into  sngar  by  heating  for  three  hoars  at 
80°  C  with  an  amoant  of  lactic  acid  equal  to  that  found  in  the 
cultures. 

The  deterioration  of  Hawaiian  raw  cane  sugar  was  investigated 
by  Shorey*  about  three  years  ago.  In  the  paper  he  mentions  that 
one  of  the  reasons  pat  forward  to  account  for  the  inversion  of 
the  sugar  is  a  fermentation  caused  by  bacteria,  prominent  among 
which  are  those  producing  lactic  and  butyric  acids.  At  another 
place  he  writes : — 

"  It  is  generally  accepted  that  the  butyric  ferments  are  without 
the  power  of  inverting  cane  sugar,  while  the  lactic  ferments  some- 
times seem  to  have  this  power.  It  seemed  to  me,  however,  very 
unlikely  that  the  inversion  could  be  brought  about  by  bacteria. 
The  sugar  was  quite  dry,  the  cr^'stals  separate  and  distinct,  and 
in  i4>pearanoe  was  like  so  much  air-dried  sand.  Even  in  Deoen- 
ber,  when  the  deterioration  had  reached  4-0%  although  the  sugar 
was  moist,  each  crystal  was  still  separate  and  distinct,  being 
simply  coated  witb  a  thin  syrupy  film.  Bacteria  can  only  reach 
development  in  a  liqaid  or  semi-liquid  continuous  mediam,  and 
sugar,  so  long  as  it  continaed  so  dry  that  the  crystals  remained 
distinct  and  separated  bv  air  spaces,  would  necessarily  prove  a 
mediam  ill-adapted  for  the  growth  of  such  bacteria  as  produce 
lacUc  or  botyric  acid.  Moreover,  idl  the  sugars  examined  showed 
as  the  result  of  deterioration  a  very  smaU  amount  of  acid  and  a 
comparatively  large  amount  of  invert  sugar.  Now  if  lactic  a<ad 
ferments  were  the  invertive  agent«,  the  processes  c€  inversion  and 
production  of  acid  would  undoofa4;edly  go  on  together  or  so  elos^ 
that  ther  woald  seem  simultaneous.  I  was  led  to  eondode  then 
that  the  inversi<m  wa«  not  prodaoed  by  lactk  or  ba^ric  ferments 
bat  by  some  other  agent.'' 

gborey  did  not  search  fcpr  bacteria^  bat  he  discovered  the 
mycdia  of  F^minJUium  glaucum  distributed  among  the  ery^als, 
and  coDclad^d  that  this  ubiquitcnw  OKiald  wafe  the  active  invating 
agoit  in  the  particular  sampler. 


*  ^hf/t^,  ^oom.  Boc.  ClKflB.  IiiAartfy,  xvbL,  US. 
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With  reg&rd  to  the  inverting  actioD  of  the  ordinary  lactic 
Itoctcria,  it  may  be  said  that  any  invertive  power  which  they 
hjivft  must  result  from  the  liydrolytic  activity  of  lactic  acid,  for 
according;  to  Reynolds  Greeii,  and  also  Lafar,  there  &re  but  few 
bacteria  known  which  secret«  invertase,  and  these  do  not  include 
tlia  lactic  bacteria.  Lactic  acid  undoubtedlycausea  the  inversion 
of  saccharose,  and  there  is  no  reason  why  a  comparatively  small 
amount  of  acid  should  not  in  an  indefinite  time  produce  a  com- 
paratively  large  inversion.  I  have  quoted  Shorey  chiefly  to  show 
how  one  mij;ht  be  led  astray  by  a  priori  reasoning,  for  his  remarks 
about  the  Hawaiian  sugars  would  apply  equally  to  these  Austra- 
lian samples.  Bacillu*  levani/ormaiis  is  an  organism  that  plays 
many  parts.  It  is  at  once  a  lactic  and  a  butyric  acid  ferment, 
and  it  is  capable  of  inverting  a  comparatively  large  amount  of 
sugar,  probably  through  the  action  of  invertase,  for  the  hea\T 
inversion  points  to  the  presence  of  this  enzyme.*  Furthermore, 
it  cannot  be  doubted  that  its  spore-forming  faculty  and  its  gum 
oapaule  enable  it  to  survive  and  vegetal*  under  conditions  which 
would  be  adverse  to  most  other  forms  of  bacterial  life. 

And  now  a  woixl  al>out  the  distribution  of  the  organism.  The 
habitat  <>f  liii'--.  I'-vmiformnnn  U  not  restricteil  to  one  i^et  of  mills 
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result  of  the  investigation  was  as  follows.  The  qualification — 
few,  many,  or  very  many — indicates  in  a  rough  manner  the 
number  of  colonies  obtained  from  about  1  gnn.  of  sample. 

Sooroe  and  quality  of  sogars.  Bac,  levaniformant, 

1.  Demerara,  ordinary  pale absent. 

2.  „         ordinary  yellow few  present. 

3.  Maoritias,  ordinary  white many  present. 

4.  Peravian,  good  quality  crystal very  many  present 

5.  Egyptian,  good  quality  raw  sogar... many  present. 

6.  „  „         „        „        „    many  present. 

7.  Java,  ordinary  good very  many  present. 

8.  „     stroops,  very  low  moist  raw  sugar many  present. 

9.  German,  low  beet  sugar very  many  present. 

10.  „         „      „       „     many  present. 

11.  .,       granulated  refined sterile. 

12.  Russian,  refined  beet few  present 

13.  French        „         „   many  present 

14.  Fiji,  raw  crystals very  many  present. 

Since  the  organism  is  contained  in  sugars  from  such  distant 
places,  it  is  safe  to  say  that  its  distribution  is  universal. 

Perhaps  it  would  not  be  out  of  place  to  indicate  how  the  sugar 
technicist  should  test  for  the  organism.  In  a  litre  of  tap  water 
there  are  dissolved  100  grms.  saccharose,  1  grm.  peptone,  5  grms. 
potassium  chloride,  and  2  grms.  common  sodium  phosphate.  The 
solution  is  filtered,  if  necessary,  and  about  100  c.c.  are  filled  into 
clear  glass  bottles,  which  are  plugged  with  cotton  wool.  The 
bottles  are  placed  in  a  steamer  (a  potato  steamer  would  do)  and 
steamed  for  twenty  minutes  on  three  successive  days.  They  are 
then  kept  as  near  37°  C.  as  possible  for  10-12  hours  and  again 
steamed.  This  is  followed  by  keeping  at  37°  for  two  days,  and 
those  bottles  which  remain  bright  are  sterile.  All  this  procedure 
is  necessary,  because  of  the  possible  presence  of  Bac,  levani/ormans 
in  the  sugar.  Into  the  sterile  solutions  about  two  grms.  of  the 
suspected  sample  are  introduced  by  means  of  a  small  spoon  or 
spatula,  which  has  just  cooled  after  having  been  sterilised  by 
45 
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hentinj;  in  a  fliirap.  The  iDft»;t«d  bottles  are  maiatained  &l  37°. 
In  fmiD  two  to  foar  days  the  preaence  of  Sae.  hvaniformufi»  is 
ifbowii  by  the  floid  becoming  milky.  A  turbidity  of  the  solution 
most  not  be  confounded  with  the  opaque  milkinese  which  is 
charat^terifitic  of  levani/ormaiu.  At  the  same  time  it  must  be 
lioriie  in  mind  that  some  races  produce  but  a  faint  opalescence 
that  might  easily  l>o  mistaken  for  a  turbidity  of  the  aolnlion.  In 
ftU  uaiies  it  U  odvinable  to  estraut  a  small  loop  or  a.  tiny  drop  by 
iiitsiiiei  of  a  Ht«rile  looped  platinum  wire,  or  a  sterile  dropping 
pipdtte,  nnd  infect  a  fresh  bottle.  In  from  5  to  7  days,  when 
the  formation  of  lovaii  is  at  a.  maximum,  the  second  culture  could 
lie  teHted  for  reducing  sugam  and  also  for  levau  by  preoipitatio:i 
with  alcohol  anil  subsequent  solution  in  water. 

Of  CDursp,  the  l>ncteriologi8t  would  also  test  the  sugar  straight 
away  by  preparing  plates  from  saccharose-agar  or  even  ordinary 
nutrient  agar,  infected  with  about  1  grm.  of  the  sample.  Any 
Hunpicious  colony  that  developed  would  be  picked  out,  infected 
into  the  aacijli arose  lluid  medium,  and  from  this,  as  a  starting  point, 
lie  would  proceed  to  identify  tiie  organism.  The  primary  plate 
mi'lhocl  is  iiiui'li  more  satisfactory  than  fluid  cultures,  l>ecause 
fori'ii-ii  tir;:iitiisiiis.  in  sninc  ciiseN,  appear  to  hindi'r  the  develop- 
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has  now  been  reduced  to  50  tons.  And  as  the  sugar  destroyed 
is  transformed  into  objectionable  substances,  the  removal  of 
which  in  the  process  of  refining  entails  a  further  loss  of  a  similar 
quantity  of  pure  sugar,  there  is  thus  a  double  loss,  the  money 
value  of  which  was  about  X5,000  three  years  ago,  while  now  it  is 
jSIjOOO.  I  have  these  figures  from  Mr.  T.  U.  Walton,  the  chief 
chemist  to  the  Colonial  Sugar  Refining  Company.  The  degrada- 
tion might  have  been  caused  by  many  agents,  but  one  is  probably 
justified  in  ascribing  over  95  %  of  it  to  the  action  of  Bac,  levani- 
Jormans, 
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During  the  st«raa;e  of  raw  sugar  i;rTat.B.ls  in  bags,  an  acid 
fermentaticai  occa.'^iuQitlly  sets  in.  The  sugar  becomes  decidedly 
warm  to  the  hiind.  and  a  stroDgly  acid  odour,  suggestive  of  a 
mixture  of  acetic  and  butyric  acids,  i^  evolved. 

Two  samples  of  sugar  undergoing  this  fermenlation  were 
investigated  for  microscopic  fuu^  after  the  manner  already 
described  in  the  preceding  paper.  The  first  sample,  which  bad  an 
acidity  to  pbenolphtlialetn  equivalent  to  0  36  %  lactic  acid,  con- 
tained both  kinds  of  Bac.  levauiforman^,  the  gum  bacillus,  and 
no  other  bact«ria,  yea.-its  or  moulds.  The  second  sample  had  an 
acidity  equivalent  to  0'31  '.'.  lactic  acid,  and  contained  the  derived 
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NOTES  ON  THE  BOTANY  OF  THE  INTERIOR  OF 

NEW  SOUTH  WALES. 

By  R.  H.  Cambagb. 

(Plates  xxxi.-xxxiii.) 

Part  V. — From  Parkbs  to  Marsdbn. 

In  following  the  road  from  Parkes  to  Forbes,  which  is  southerly 
about  20  miles,  the  following  species  were  noticed : — CaUitris 
robusta  (White  or  Cypress  Pine),  Castiarina  Luehmanni  (Bull 
Oak),  Eremophila  Mitchelli  (Budtha  or  Sandalwood),  Myoporura 
deserti  (Dogwood),  Eucalyptus  melliodora  (Yellow  Box),  K  Wooll- 
aiana  (Box),  E,  hemipMoia  var.  alhena  (White  Box),  E.  conica 
(Apple  Box),  £.  rostrata  (River  Red  Gum)  on  Goobang  Creek, 
and  a  few  trees  of  the  following  three  species,  Acacia  OswcUdi, 
A.  homalophylla  (Yarran),  and  Fittosporum  phillyrceoides.  One 
plant  was  found  of  an  Acacia  which  resembles  A.  a^iina^ea,  Lindl., 
but  in  the  absence  of  flowers  and  pods  it  has  not  been  definitely 
identified. 

On  some  ridges  about  three  miles  north-westerly  from  Parkes 
Eucalyptus  aideroxylon  (Ironbark),  and  E,  affinia,  Deane  and 
Maiden  (White  Ironbark)  may  be  found. 

On  reaching  the  Lachlan  River  at  Forbes,  Casuarina  Cunn- 
inghamiana^  Miq.,  (River  Oak)  is  seen  for  the  first  time.  This 
species  invariably  follows  the  banks  of  streams,  and  in  deep 
valleys  its  dark  green  foliage  is  conspicuous  for  many  miles, 
thereby  serving  to  indicate  to  an  observer  in  an  elevated  position 
the  courses  of  rivers  and  large  creeks.  Most  of  our  western 
rivers  have  two  reliable  species  following  along  the  water's  edge. 
These  are  C,  Cunninghamiana  and  Eucalyptus  rostraia^  their 
difference  in  allocation  being  that  the  former  takes  possession  of 
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the  higher  portions  of  the  ntreaiu,  and  the  Utter  of  the  lower,  but 
for  very  many  miles  they  overlap.  On  the  Lachlan  River  both 
Bpecies  are  represented  from  about  30  miles  below  Forbes  up  to 
about  30  miles  above  Cowra;  thence  the  Oaka  continue  upwards 
and  the  Oums  downwards.  I  have  not  been  able  to  hear  of  anjr 
River  Oak  below  Condobolin  ;  the  trees,  even  in  the  Forbe* 
district,  become  fewer  as  the  lower  country  ia  reached.  The  fact 
of  their  ceasing  altogether  is  the  more  remarkable  when  it  is 
rsmembered  that  every  year  there  must  be  an  enormous  quantity 
of  seed  carried  down  by  the  stream.  Probably  the  soil  along  the 
lower  parts  of  the  river  is  more  of  a  salty  nature  than  that  at 
higher  levels,  as  I  have  seen  the  water  from  mining  shafts  in  the 
low  country  of  the  Lachlan  district  too  salt  to  be  used  in  the 
engine  boilers  employed  at  the  batteries.  It  in  also  known  that 
in  drought  time«,  at  least  in  the  Darling,  the  water  l>ecomes 
brackish  and  even  salty  from  the  inflow  of  brine  springs  along 
the  hank  of  the  river,  and  this  may  be  the  chief  cause  in  prevents 
ing  the  growth  of  the  Oak  trees.  The  seeds  germinate  very 
readily  in  damp  places,  and  in  the  cracks  of  an  old  log  lying  in 
the  river  I  once  counted  35  young  trees  varying  from  one  to  ten 
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them  the  name  of  Oak  for  the  Australian  trees.  The  Belah,  which 
has  very  inconspicuous  rays,  seems  to  have  kept  a  distinct  namet 
although  it  might,  through  its  foliage,  easily  be  confused  with 
other  Casuarinas. 

C.  Cunningliamiana  is,  so  far  as  I  have  been  able  to  observe, 
purely  a  fresh  water  tree,  and  must  not  be  confused  wit^  the 
Swamp  Oak,  C.  glauca^  often  found  near  salt  water  along  the 
coast.  The  former,  in  addition  to  growing  near  fresh  water,  is 
generally  an  indication  of  good  drinking  water,  while  the  latter, 
though  usually  on  salt  flats,  will  sometimes  follow  up  fresh  water 
creeks,  but  in  such  cases  it  often  happens  that  the  stream  is 
sluggish  and  the  water  brackish.  A  remarkable  instance  of  how 
trees  are  sometimes  restricted  to  their  proper  conditions  occurs  at 
the  head  of  Burrill  Lake  near  Ulladulla.  This  inlet  is  chiefly 
supplied  with  ocean  water,  and  in  many  places  on  the  flats 
around  its  margin  there  are  trees  of  C  glatica  (Swamp  Oak), 
which  extend  westward  practically  as  far  as  the  salt  water  goes, 
a  distance  of  about  four  or  five  miles.  At  this  point  the  lake 
assumes  the  form  of  a  salt  water  river,  which  again  narrows  at  a 
slightly  higher  level  into  a  fresh  water  creek.  Oak  trees  may  be 
seen  continuing  up  the  fresh  water  stream,  known  as  Woodstock 
Creek,  for  a  distance  of  scarcely  half  a  mile,  but  curiously  these 
are  not  C.  glauca  at  all,  but  (7.  Cunninghamiana^  which  with 
their  finer  branchlets  and  smaller  fruits  can  easily  be  distinguished 
from  the  former  species.  Above  the  point  where  the  Oaks  cease 
the  creek  soon  becomes  smaller,  and  is  scarcely  what  is  considered 
large  enough  to  boast  of  Oak  trees,  while  below  the  River  Oaks 
the  water  is  salt.  The  nearest  point  to  this  at  which  (7.  Cunning- 
hamiana  may  be  found  is  on  the  Clyde  River,  about  a  dozen 
miles  westerly  across  mountains  exceeding  1000  feet  high.  The 
formation  immediately  surrounding  the  fresh  water  Oaks  is 
plutonic,  but  the  country  drained  by  the  head  waters  of  the 
creek  is  Permo-Carbouiferous.  It  has  been  suggested  to  me  that 
possibly  these  few  Oak  trees  are  the  surviving  descendants  of  a  once 
more  numerous  assemblage  in  prehistoric  times.  It  is  believed 
that  there  has  been  an  alteration  in  the  relative  levels  of  the  land 


688 


BOTANY   OP   THE    ISTBRIOH    OF   NEW   SOUTH    1 


ILKS, 


and  sea  on  the  east  coast  during  recent  geological  times;  and  that 
the  coast  line  formerly  extended  as  far  to  the  east  as  the  edge  i>( 
the  continental  shelf  (the  present  100  fathom  line),*  In  this  case 
the  land  around  Burrill  was  formerly  higher,  and  the  salt  water 
would  have  been  kept  back  at  least  some  milea  t«  the  eastward. 
Under  these  conditions  the  present  l>ed  of  Burrill  would  be 
occupied  as  a  small  fresh  water  river  probably  lined  on  both  sides 
with  River  Oaks.  As  the  alteration  of  level  progressed  the  salt 
water  would  be  likely  to  encroach  and  destroy  all  the  fresh  wat«r 
Oaks  except  the  few  under  discussion;  and  had  the  alteration 
continued  longer  even  all  trace  of  thefle  might  ha^e  disappeared- 
At  the  same  time,  too,  the  altered  conditions  would  be  likely  to 
induce  the  westerly  extension  of  the  salt  water  Swamp  Oak  to 
its  present  limits. 

There  appears  to  be  geological  evidence  to  support  this  view, 
and  I  have  collected  fossils  near  the  mouth  of  Burrill,  at  present 
water  level,  and  similar  ones  again  on  the  top  of  the  Pigeon 
House,  2360  feet  higher,  and  alwut  a  dozen  milea  to  the  west- 
ward, which  prove  the  formation  in  both  cases  to  be  the  same, 
viz.,  Permo-Carboniferous. 

Altn-olli.i-  (liM  .■:^-..-  l.Lvsr.it-  ■.iiini-  ilitcrrMiii-  fnatuir,.  auil  i. 
urn:    ill    whi.li    Ihi-    -.(uily   nf    (l„-    -,.|..l.i-ioal    iluiii-cs    nii^lit    1..- 

(.-,  <■.,.,,.,„:,/„„„,..„;  is  x\k-  runimun  Oik  In-e  f,.und  on  lh.> 
U].|"T  ].;iil-.of  iiinM  or  till'  Nf«  Suulli  Wiiles  riv,.i-s,  ;itiil  iilthou-li 
it  f..ll..w:s  wylhr  [;.i-.-,'iv,/ks  in  their  r^imilimiuns  aiu.ni;;  the 
iiumnt.'iin.  it  jivmt  Irin-^s  llu^  vicinity  uf  llic  stzvam,  ;iml  i,  iheiv- 
i<,u-  iirviT  f.mii'l  ..11  111,'  liillsiiic,  ,inioni.  (I,e  F<.re>t  ();ik-. 
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In  following  the  Lachlan  River  from  Forbes  to  Condobolin, 
which  is  westerly  about  60  miles,  the  species  chiefly  seen  are 
those  which  belong  to  river  country.  Euccdyptus  rostrata  and 
£.  melliodora  continue  all  the  way.  E,  conica  is  plentiful.  E, 
WooUsiana  and  E.  tereticamis  occur  at  intervals,  while  E.  tereti- 
cornis  var.  dealbata  is  only  seen  where  the  hills  come  near  the 
river  as  at  Jemalong.  This  is  the  spot  where  it  may  be  seen 
growing  about  20  yards  from  the  River  Red  Gum  (E.  roalrcUa), 
but  showing  no  gradation  towards  that  species  (vu/e  Part  ii.,  p.713). 
E.  papulifolia  occurs  some  miles  below  Forbes,  and  this  spot 
marks  its  most  easterly  limit  on  the  Lachlan.  E,  largiJloretM  is 
met  with  a  few  miles  above  Condobolin,  which  denotes  its  most 
easterly  point  on  the  Lachlan.  In  travelling  across  from  Forbes 
past  Lake  Cowal  to  the  Murrumbidgee  above  Narrandera,  this 
species  was  not  seen  again,  but  it  extends  south-westerly  into 
Victoria  and  South  Australia  as  well  as  northwards  along  the 
Darling  and  its  tributaries,  though  seldom  leaving  the  river  or 
damp  flat  country.  E.  aideroocylon  is  never  found  in  river 
country,  consequently  it  is  not  noticed  except  on  a  ridge  just 
north  of  Condobolin. 

The  Casuarinas  noted  were : — C,  Ltiehmannif  C.  Cunning- 
hamiana  and  C.  Cambagei,  Other  trees  passed  were: — Callitria 
rohusta^  Heterodendron  oleas/olium  (Rosewood),  Hakea  leucoptera 
(Needle wood),  Eremophila  MitchAlli^  and  Pittosporum  philly- 
rceoides,  the  last  named  being  pointed  out  to  me  by  several  as  the 
tree  known  by  the  aborigines  as  Berrigan  .or  Barrigan.  Its 
drooping  foliage,  always  attractive,  is  beautified  in  the  autumn 
by  a  considerable  quantity  of  yellow  fruit.  Although  this  species 
may  be  found  extending  over  a  very  large  area  in  this  and 
adjoining  States,  it  always  appeared  to  me  to  be  scarce,  and  was 
generally  noticed  as  a  solitary  tree.  The  reason  of  this  is  partly 
owing  to  its  popularity  as  a  fodder  plant;  and  without  conserva- 
tion its  extermination  seems  inevitable. 

The  Acacias  are  represented  by  A,  Oswaldi  (often  called  Dead 
Finish),  A.  pendula  (Boree  or  Myall),  A,  homalophyUa^  A,  steno- 
phylla,  A.  scUicina  (Cooba),  and  the  Silver  Wattle  A,  dealbata. 


Some  trees  of  Cooba.  were  noticed  with  a  diafneter  of  two  feet. 
Only  a  few  trees  of  A.  dfulbata  were  seen,  but  they  were  large 
and  hud  the  same  silvery  appearance  that  is  so  coustaiit  a  feature 
on  the  highlaoda.  In  coming  from  Bourke  these  were  the  first 
of  typical  A.  deatbaln  noticed.  They  were  on  the  aoiith  side  of 
the  river  at  about  17  miles  below  Forlws,  and  were  flowering  in 
the  first  week  in  August,  1899.  I  have  never  seen  any  others 
within  fifty  miles  of  this  spot. 

From  Forbes  to  Pinnacle  Mines,  a  distance  of  about  20  miles 
southerly,  the  ct)untry  is  level,  and  only  those  species  were  seen 
whicli  belong  to  the  flat  country.  Canuarina  Cnnninghamiana 
is  found  only  on  the  Lachlan  close  to  Forbes,  but  C  Lufhtnanni 
and  G.  Cambaijei  are  noticed  at  intervals  along  the  roadside. 
Myoporum  d^-terli,  Callifris  ro/nuta,  Eremophila  A/itchglli,  liet'ro- 
lUndron  oteirfoUum  and  Geijera  parviJtoTtt  (Wilga)  are  also  dis- 
tributed throughout  this  stretch  of  country. 

The  Acacias  noticed  were :— ^.  dcalhala  (green  variety),  A. 
hamalophyUa,  A.  0»ioaUli  and  A.  pendula  which  is  here  and  to 
the  southward  more  generally  knon'n  as  Uoree  than  Myall,  the 
latter  name,  us  well  as  Yarran,  beinij;  often  applied  to  A.  homalo- 
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quantity ),  CelcMtrttsCunninghamii  {a,  fihruh%  Fusanus  acuminatua- 
(Quandong),  Cassia  eremaphila,  Eucalyptus  Tnelliodora^  E,  Wooll- 
siana,  Acacia  spectabiliSf  A.  hakeoides  and  A,  Osioaldi,  On 
ascending  the  Mount,  A,  amhlygona,  A.  doratoxylon  (C\irTawong\ 
Helichrysum  sp.,  Caladenia  ccsruUa,  Eucalyptus  tereticarnis  var. 
dealbata  (Mountain  Gum),  Callitris  calcarata  (Mountain  Pine), 
and  Brachyloma  daphnoides,  Benth.,  were  noticed.  The  strong' 
sweet-scented  flowers  of  this  last,  named  little  shrub  were  plentiful 
the  first  week  in  September.  Towards  the  north  side  are  Tecoma 
anstridis  (Bignonia),  Beyeria  viscosa^  Phyllanthus  thymoides^  Sieb.,. 
and  Exocarpus  cupressifarmis  (Native  Cherry).  Other  plants 
distributed  about  the  top  are  Grevillea  Jhribunda^  Calythricc 
tetragona,  lAhilL^  Dillu^yniajuniperinay  Sieh.j  Zieria  aspalathoides, 
A.  Cunn.,  Casuarina  quadrivatvis  (She  Oak),  and  Morchella 
conica,  Pers.  This  latter  and  other  somewhat  similar  species  of 
Fungi  were  known  to  the  aborigines  by  the  name  of  Merl.  On 
the  eastern  side  is  Eucalyptus  hemiphloia  var.  albensy  also  extend- 
ing round  to  the  south,  where  it  is  associated  with  E.  sideroxylon. 
Wherever  these  two  trees  grow  together,  a  third  tree,  which  looka 
very  much  like  a  hybrid  between  them,  may  be  expected.  This 
is  E  affinis,  often  called  White  Ironbark  and  sometimes  Black 
Box.     It  was  found  here  in  company  with  the  above  trees. 

This  species  has  been  under  my  notice  for  about  ten  years.  It 
was  first  seen  at  Grenfell,  and  was  then  discussed  with  several 
bush  men,  who  all  agreed  that  in  outward  appearance  it  seemed 
to  show  quite  as  much  affinity  to  E,  hemiphloia  var.  cUbens  as  to- 
E.  sideroxylon,  but  in  working  the  timber  they  found  the  wood 
had  more  resemblance  to  the  Ironbark  than  the  Box.  This 
testimony  has  since  been  supported  by  others.  Outwardly  it  is 
in  its  lower  part,  where  the  bark  is  fairly  rough,  that  the  likenesa 
to  the  Ironbark  is  seen;  while  the  upper  part,  having  a  much 
smoother  bark,  suggests  a  relationship  to  the  Box.  The  usual 
colour  of  the  bark  is  brown,  and  by  this  alone  it  may  generally 
be  separated  on  sight  from  the  other  two  species.  When  the 
bark  is  first  removed  it  is  found  to  have  a  greenish-yellow  sap 
similar  to  the  Ironbark,  while  that  of  the  Box  is  white.     The 
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timber  it  tougher  than  that  of  the  Iroobark  and  not  no  dry,  and 
is  L*<jnstiiere(l  by  many  to  be  better  for  wheelwright'^  work  than 
Mther  the  Ironbark  or  the  Box.  Iti  colour  is  lighter  than  that 
«f  the  former  and  darker  thno  that  of  the  tatter.  The  treeii  &re 
never  plentiful,  and  in  a  forest  of  K.  tideroxiflon  the  proportion 
would  roughly  be  about  15  or  ^0  of  the  latter  to  one  of  £.  ojinit, 
but  the  proportion  varies  in  different  forests.  In  the  western 
diatricta  E.  tideraxylon  is  generally  found  on  ridges,  while  S. 
h«niphloia  var.  albeiu  taken  the  aideu  and  more  open  country  an 
well,  though  the  two  species  are  often  found  growing  aide  by  side, 
and  both  flower  about  tho  months  of  April,  Maj'  and  June.  As 
»  general  rule  I  have  noticed  that  E.  affinis  is  found  growing 
close  to  E.  aideroxfflon,  and  is  seldom  out  in  the  open  with  tlie 
Box,  thus  showing  that  it  has  a  greater  similarity,  as  regards 
habitat,  to  the  former  species.  In  its  buds,  fruits,  bark  and 
itimber,  it  appears  lobe  just  about  midway  between  the  two  species, 
and  shows  very  little  variation.  In  view  of  all  its  characteristics, 
I  am  strongly  inclined  to  the  opinion  that  the  species  is  one  of 
the  newest  Eucalypts,  and  has  been  evolved  in  some  way  from 
E.  .U'l'w.ri/luii.  Circumstantial  evidence  alone  seems  to  point  to 
th.-  cm.'hi-iion  that  tli.-  siircifs  is  ih'-  result  of  hvbridiziilion,  but 
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smaller,  and  if  these  trees  are  hybrids  between  E.  aider axy Ion  and 
E,  Woollsiana,  the  difference  in  size  of  fruits  would  be  accounted 
for,  as  those  of  the  latter  are  generally  less  than  half  the  size  of 
E.  hemiphloia  var.  albens. 

If  E.  affiniswQre  originally  produced  by  hybridization,  it  seems 
to  be  sufficiently  well  established  now  to  propagate  itself  without 
assistance  from  other  flowers,  for  on  one  occasion  only  I  found 
a  single  tree  of  it  when  driving  along  a  track  through  a  forest  of 
E.  aideroxylon  near  Reef  ton  in  the  Temora  district.  I  had  no- 
time  to  examine  either  side  of  the  road,  and  no  trees  of  E,  hemi- 
phloia var.  albenft  were  in  sight,  though  I  afterwards  found  that 
they  were  plentiful  on  a  ridge  a  few  miles  to  the  eastward,  but 
cannot  state  the  exact  distance  to  the  nearest  tree. 

E,  affinis  may  be  found  on  ridges  near  Dubbo,  Wellington,. 
Peak  Hill,  Molong,  Parkes,  Grenfell  and  Temora,  and,  like  E. 
aideroxylon^  has  a  decided  preference  for  sedimentary  formations. 

In  giving  all  the  above  particulars  my  object  has  been  to  make- 
available  any  facts  I  have  collected,  without  trying  to  prove  any 
theories  for  or  against  hybridization.  One  thing  undoubtedly 
seems  evident,  which  is  that  the  conditions  which  are  favourable 
to  the  production  of  both  E,  aideroxylon  and  E,  hemiphloia  var. 
albena  are  also  suitable  to  E,  affinia. 

In  regard  to  the  botany  of  the  Pinnacle  Mount,  one  feature 
noticed  was  the  presence  of  more  species  of  the  coast  flora  than, 
had  been  previously  seen  at  any  spot  in  coming  from  Bourke,. 
representatives  of  the  following  genera  being  found  for  the  first 
time: — Brachyloma,  Phyllanthua^  Calythrtx,  Dilltvynia  and 
Zieria.  Some  other  coast  forms  found  here  have  been  mentioned 
in  previous  papers. 

From  Pinnacle  Mountain  to  Marsden,  near  Lake  Cowal,  via 
Blink  Bonnie,  is  about  30  miles  south-westerly,  being  chiefly 
plain  country.  The  trees  and  shrubs  noticed  were  as  follows : — 
Eremophila  Mitchelli,  Heierodendron  oleoffolium,  CcUlitris  robuatay. 
Myoporum  deaerti,  Pittoaporum  phillyrceoidea,  Geijera  parmflora^^ 
Exocarpus  aphylla  (Stiff  or  Jointy  Cherry),  E,  cupreaaiformia,. 
Hakea  lnucopiera  (not  plentiful),  and  Apophyllum  anomalum 
(Warrior  Bush),  which  was  very  scarce. 
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I  LutfiiiiaHni  wan  abandant  along  the  fir»t  yian  oi 
the  road;  C.  iptadAt:nlvis  was  Doticed  once  about  half-war  on  a 
purpbyiy  hill  n«itr  Mount  Tnllabung;  and  C.  C'lmio^t  (Belah) 
wiu  plentiful  along  tiie  latter  half,  clumps  of  its  dense  dark  grt^n 
foliage  standing  out  conspicaously  about  the  plaioR,  which  were 
otherwise  partly  silvered  over  with  Acacia  pendtUa  (Boree). 

The  Acacias  passed  were-.^A.  honialophylla.  A-  hakeoidtt,  A. 
O'lenldi,  a  little  of  A.  doralari/lon,  A.  decora,  which  seems  sure 
to  i>e  found  where  the  formation  it  porphyry,  A.  »t«ntypkyUa 
alaug  the  hanks  of  the  Bland  Creek,  and  miles  of  A.  pendida. 

lu  crossing  the  plainFi  one  is  imprattscl  with  Nature's  successful 
efforts  at  landtcape  designing.  An  open  plain  of  two  or  three 
miles  extent  is  entered,  which  sometimes  appears  to  be  hetomed 
iu  with  Belah  and  Boree,  but  in  proceeding,  openings  are  found 
which  widen  on  approach.  At  first  glimpses  only  are  obtained 
through  theiAe  spaces,  and  one  is  interested  in  trying  to  see  what 
is  beyond.  Gradually  there  develop  other  plains,  which  are  all 
connected,  or  perhaps  should  l>e  considered  as  parts  of  one  great 
design,  artiiitically  divided  and  decorated  by  the  imposing  dark 
green  foliage  of  the  Belidi.  or  the  graceful  pendulous  forms  of  the 
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in  the  early  stage  of  inflorescence  often  encloses  each  cluster  of 
buds.  The  covering  referred  to  seems  to  be  inside  of  the  ordinary 
bracteoles  which  are  usually  seen  around  the  buds,  and  much  finer 
in  texture  In  most  cases  this  covering  is  soon  burst  by  the  grow- 
ing buds,  and  the  fragments  are  blown  away.  A  trace,  however,  is 
often  left  at  the  base,  and  may  sometimes  be  seen  around  the 
pedicels,  appearing  as  several  small  bracts.  But  in  some  cases 
the  point  of  each  bud  appears  to  push  forward  into  this  covering 
bract,  thereby  causing  it  to  assume  a  conical  shape  at  each  point 
of  contact,  and  before  breaking,  it  has  capped  the  upper  part  of 
each  operculum.  For  a  time  this  cap  appears  to  adhere  and  grow 
thicker,  but  gradually  becomes  dry  and  brown,  when  it  readily 
catches  the  eye.  It  is  then  found  to  be  simply  resting  on  the 
true  operculum,  scarcely  adhering,  and  can  be  removed  by  a 
gentle  touch.  In  no  case  have  I  found  it  as  long  as  the  opercu- 
lum proper,  generally  less  than  half.  I  have  collected  fairly 
advanced  buds  of  E,  divesy  Schau.,  wholly  enclosed  in  the  bract, 
but  in  the  handling  and  drying  the  structure  was  in  consequence 
destroyed. 

The  above  remarks  are  put  forth  tentatively,  as  owing  to  the 
delicate  construction  of  the  buds,  and  the  somewhat  uncommon 
occurrence  of  this  outer  operculum,  it  has  been  impossible  to  get 
a  complete  series  of  specimens  to  explain  the  phenomenon  in  a 
manner  that  would  admit  of  no  doubt,  the  stage  requiring  further 
investigation  being  the  period  between  when  the  buds  are  wholly 
enclosed,  and  that  at  which  the  outcap  begins  to  change  colour. 

Early  in  the  year  1900  I  was  informed  by  a  miner  named 
Kelly  who  resides  in  the  Grenfell  district,  that  about  fifteen  years 
previously  he  had  been  a  stockman  near  Lake  Cowal,  and  had 
seen  some  trees  near  there  which  appeared  unusual  for  the 
locality.  He  had  also  visited  Queensland,  and  had  seen  there 
much  of  what  he  believed  was  the  same  species,  which  was  called 
Brigalow.  He  moreover  stated  that  he  knew  of  no  other  such 
trees  anywhere  in  the  district,  and  that  this  clump  consisted  of 
one  large  tree  and  a  number  of  little  ones.  Having  obtained 
particulars  of   the   locality,  which   is   about  3^  miles   west  of 
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Alarsden,  1  ilecided  to  visit  the  spot  if  fortune  should  ever  take 
me  in  that  direction.  Later  in  the  same  year  I  had  to  p&s* 
through  Maraden.  bo  rode  out  to  the  locality  indicated.  The 
country  consiat-s  of  plain!)  sparsely  timbered  with  Acacia  pmdula, 
Gtijera  parvijtora,  Hakea  leueoptera,  Caeuainna  Cambayei,  I/etero- 
dtndron  oleifjbtium,  Sremophila  Mitchelli,  Eucaiyptu»  Woolhiana, 
and  E.  populifolia.  When  within  about  half  a  mile  of  my  destina- 
tion, an  opening  in  the  timber  enabled  me  to  see  a  cluster  of  shining 
leaves  which  had  that  characteristic  slieen  so  well  known  hv 
travellers  among  the  Brigalow,  and  a  closer  innpection  proi-ed 
that  the  trees  were  Aeacia  harpophj/lla,  F.v.M.,  as  surmised. 
The  fact  of  Brigalow  growing  in  this  locality  is  full  of  interest, 
as  the  species  is  chiefly  a  Queensland  one,  but  cornea  into  New 
South  WalPH  in  considerable  quantity  on  the  north,  though 
thinning  out  as  it  exte.nda  southward,  and  occurring  only  in 
patches.  The  most  southern  patch,  other  than  that  under  dis- 
cussion, with  which  I  am  acquainted  in  the  interior,  is  at  Nyngan, 
and  I  have  travelled  considerably  over  the  area  included  between 
Dandaloo,  Nyngan,  Nymagee,  Mount  Hope  and  Condobolin  with- 
out ever  having  heard  of  it.  The  most  southern  point  recorded  for 
Brigalow  is  Scone,  on  the  eastern  watershed  (ridii  previous  paper, 
V:xn  iii.,  p.  Jnil),  M:xr<d..n.  ^y\u<■h  i^  ahiu.-.t  due  west  „f  Sydii.-y, 
is  nr:,y\v   ]h>  iiiil.-s  s.iulh  <>(  S<-<mr  (■>,-  :i:HJ  luik-s  snuth-ut-.tl,  :ul.[ 
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which  blew  chiefly  from  the  westward,  ranging  from  about 
N.N.  W.  to  S.S.  W.  It  is  not  usual  for  the  easterly  winds  to  pene- 
trate so  far  into  the  interior,  so  the  distribution  is  in  the  direction 
that  might  have  been  expected.  How  the  first  seed  came  there 
is  a  question  most  difficult  to  answer,  [t  is  known  that  the 
seeds  of  the  Acacia  family  were  used  as  food  by  the  aborigines, 
who  would  perhaps  sometimes  carry  them  a  distance  for  this 
purpose,  notwithstanding  their  improvident  nature.  But  owing 
to  the  very  dry  stretch  of  country  between  the  Lachlan  and  the 
Bogan  in  the  direction  of  the  Brigalow  country,  I  doubt  if  there 
was  much  communication  between  the  aborigines  of  these 
districts,  so  that  the  solution  of  the  question  may  not  be  here. 

It  is  also  known  that  the  seeds  of  Acacias  are  enclosed  in  a 
very  strong  testa  and  preserve  their  germinating  powers  for  very 
many  years.  Seeds  are  often  distributed  by  birds,  and  the  late 
Dr.  Wooljs  in  his  "  Lectures  on  the  Vegetable  Kingdom,''  points 
out  that  some  are  also  frequently  carried  in  the  manes  and  tails 
of  horses.  This  is  a  common  occurrence  in  the  western  districts, 
where  the  seed  vessels  of  many  of  the  grasses  and  herbs  occur  as 
burrs,  which  have  the  effect  of  matting  the  manes  and  tails. 
However,  in  the  present  instance  it  must  have  been  brought  some 
considerable  distance,  possibly  before  horses  had  reached  the 
neighbourhood,  and  there  was  a  time  when  this  original  tree  was 
the  only  one  in  the  locality,  thereby  presenting  an  unusual 
feature.  There  is  another  method  of  distribution  which  may 
often  account  for  trees  being  found  in  outlying  situations,  and 
that  is  distribution  by  wind.  Whirlwinds  are  of  common 
occurrence  in  the  interior,  acting  quite  independently  of  ordinary 
wind  storms,  and  along  the  track  which  they  happen  to  take  they 
fairly  sweep  the  ground  of  dust  and  leaves,  &c.  The  noise  made 
by  the  rustling  of  the  material  when  being  taken  up  in  the  spiral 
current  may  be  heard  a  hundred  yards  off.  It  is  not  unusual  to 
see  a  column  of  dust  extending  nearly  a  quarter  of  a  mile  upwards, 
and  visible  several  miles  off.  In  this  way  various  kinds  of  seeds 
may  be  carried  up,  but  the  probability  is  that  in  most  cases  they 
46 
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srion  fall,  tiome,  however,  when  attached  to  light  substances  of 
a  Buitaltle  shape  to  be  easily  blown  about,  may  get  carried  away 
in  an  upper  current  after  being  raiaet)  by  the  whirlwind.  Many 
of  the  prevailing  high  winds  in  the  interior  came  from  a  direction 
Approximating  the  nurth-weKt,  reaching  the  coast  in  the  summer 
as  hot  winds;  and  besides  the  amount  of  matter  raised  by  those 
winds  alone,  they  are  uudoubtedty  fed  in  a  small  way  by  whirl- 
winds. A  careful  study  of  the  distribution  of  several  speciea 
between  the  Bogan  and  Lachlan  will  show  that  the  spread  has 
been  towards  the  south-east.  Two  species  tn  particular  may 
lie  mentioned  as  having  travelled  in  this  way,  viz.,  Acacvt 
aneurvt  (Mulga)  and  A.  exeelsa  (Ironwood)  ( Vide  Part  iv.,  p.  321). 
It  is  passible  that  there  are  small  clumps  of  Brigalow  nearer 
Ui  Marsden  than  Nyngan.  It  may  perhaps  extend  south- 
ward from  Cobar,  but  if  so,  I  am  satisfied  from  the  result  of 
numerous  enquiries  made  that  it  is  rare.  In  fact  it  is  scarce  any- 
where south  of  the  Great  Western  Railway.  I  could  find  neither 
flowers  nor  pods  the  first  week  in  September,  and  it  is  curious 
that  vai'iouH  collectors  have  from  time  to  time  experienced  a 
ettiiig  cumplete  specimens.  When  the  «|)ecies  was 
1  the  poll  wns  sai'i   to  hi-  vuiknown,  and  this   pint  of 
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with  certainty,  but  believe  the  species  to  be  that  which  has  since 
been  described  by  Mr.-  Baker  as  E,  viridis,  I  have  also  since 
travelled  over  most  of  the  area  between  Grenfell  and  Wyalong, 
and  have  never  met  with  any  Mallee  within  50  miles  of  this 
solitary  tree. 

Between  Parkes,  Condobolin  and  Marsden  the  total  number  of 
Eucalypts  noticed  was  eleven,  viz.: — E.  melliodora,  E.  Woollsiana^ 
E.  hemiphloia  var.  albena,  E,  sideroxylon^  E,  affinisj  E.  conica,  E, 
tereticomiSf  E,  tereticomis  var.  deaihata^  E,  ro8trata,  E.  papuli/olia 
(scarce),  and  E.  largifloreva  towards  Condobolin. 

No  Mallees  were  seen  within  this  area,  the  locality  being  rather 
too  far  east  for  them,  and  the  country  unsuitable  through  being 
made  up  chiefly  of  river  formation. 

The  Acacias  were  represented  by  A,  homalophylla^  A,  pendula^ 
A.  kakeoides,  A,  decora  (scarce).  A,  Ottwaldi,  A.  doratoxylon,  A, 
amhlygona  (on  Pinnacle  Mountain  only),  A,  salicina^  A,  stetio- 
phylla,  A.  apectabilis  (scarce),  A,acin(icea(i),  A,  harpophyUa  (vre&t 
of  Marsden),  A.  dealbata  (scarce),  and  A.  dealbata  (green  variety). 

The  Casuarinas  were : — C.  Cunninghamiana,  0,  Luthmanni^ 
C.  qv/idrivalvia  and  C.  Cambagei. 


EXPLANATION  OF  PLATES. 

Plate  xxxi. 

Fig.  L — Acacia  pendidaj  A.  Cunn.,  (Myall  or  Boree),  Forbes,  N.S.W. 

Fig.  2  — Acacia  aneura,  F.v.M.,  (Mulga),  Bourke,  N.S.W.;   Oeijera  parvi- 

flora  (Wilga),  on  the  left;  GrtvUha  striata  (Beef wood),  a  young  tree 

on  the  right 

Plate  xxxii. 

Fig.  1. — Hettrodendron  decpfolium  Desf.,  (Rosewcod),  Forbes,  N.S.W. 
Fig.  2,—Ca'marina  Luehmanni,  R.  T.  Baker  (Bull  Oak),  Peak  Hill,  N.S.W. 

Plate  xxxiii. 

Casuarina  glauca,  Sieb.,  on  the  right  near  salt  water;  C,  Cunninghamiana^ 
Miq.,  large  trees  in  fresh  water. 


STUDIES  ON  AUSTRALIAN  MOLLUSCA. 

Part  V. 

(Contintied  from  page  S5.) 

Br  C.  Hkdlbt,  F.L.S. 

(Plate  xxxU.) 
Dafbmrlla  Tasmasica,  T.  Woodo. 
A  confusion  between  Zl.fasnwitica.T.  Woods (P.R.S.Taa.  1877, 
p.  138)  and  Cithara  tasmanica,  T.  Woods  (P.R.S.Tas.,  1875,  p.l45) 
caused  me  to  erfoneou>ily  state  (these  Proceedings,  1900,  p.  725J 
that  Pritchard  Jc  UatlifF  hiul  united  Mangilia  jacksonensi»  with 
the  former,  whereas  it  was  witli  the  latter  that  they  have  correctly 
identified  it. 

Amaurofsis  mokbchi,  Adams  ii  Ang&s. 

(P1at«  xxsiv.,  figs.  19,  20.) 

In  the  first  piirt  of  these  Studies,  I  gave  a  figure  of  what  I 
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the  same  species  is  recorded  by  Menke'^  as  Fuhim  pallidu8, 
Broderip,  from  Western  Australia.  Since  firoderip  statedf  that 
his  species  came  from  the  Falkland  Islands,  the  identification  of 
Menke  seems  improbable. 

SCALARIA   BALLINENSIS,  Smith. 

Smith,  Ann.  Mag.  Nat.  Hist.  (6)  vii.,  1891,  p.  139. 

(Plate  xxxiv.,  fig.  21.) 

Four  specimens  collected  near  Ballina,  N.S.W.,  by  Mr.  J. 
Brazier,  furnished  Mr.  Smith  with  the  means  of  describing  this 
species;  the  burden  of  illustrating  it  he  left  for  others.  A  series, 
the  original  lot  from  which  Mr.  Smith  was  supplied,  has  lately 
reached  me.  Their  examination  convinces  me  that  S.  ballinensis 
is  a  synonym  of  the  common,  widespread  and  variable  Scala 
granosa,  Quoy  &  Gaimard.  A  smooth  state  appears  to  have  been 
studied  by  Smith.  My  figure  is  based  on  a  well  sculptured 
Ballina  shell,  15  mm.  long. 

Turbo  exquisitus,  Angas. 

Aiigas,  P.Z.S.,  1877,  p.  175,  pi.  xxvi.,  f.  18. 

(Plate  xxxiv.,  fig.  7.) 

No  mention  has  been  made  of  the  operculum  of  this  species. 
I  find  that  externally  it  is  white,  microscopically  granulated,  with 
a  thick  raised  spiral  rib  of  three  revolutions.  This  feature 
indicates  a  relationship  between  it,  T,  gruiieri  and  T,  siaminevs. 
The  specimen,  from  the  Sow  and  Pigs  Reef,  containing  the  oper- 
culum here  figured,  is  much  larger  than  that  Angas  described,  being 
19  mm.  in  length,  17  mm.  in  major  diameter,  and  15  mm.  in  minor 
diameter. 

•  Menke,  Moll.  Nov.  Holl.  Spec.  1843,  p.  26. 
t  Broderip,  Proc.  Zool.  Zoc.  1832,  p.  194. 
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Coi.infBiti.i.A  I'LEXA,  n.«|). 

Htiell  ftwail,  clathnite,  blunclv  fasiform,  a  littte  contrac1«d  hi 
the  base,  polished,  semi-diaphanous  but  rather  solid.  Coh.or  pide 
brown,  suddenly  changing  to  darker  on  tbr  ba«e. 
Including  a  mnootli  globose,  two-whorl«l  proto- 
conch,  the  whorls  are  fiie,  tlattened,  part«d  br  a 
channelled  suture,  the  lost  twice  the  length  of  the 
spire.  Sculpture :  about  twenty  close  naiTuw 
re|{ular  sharp  longitudinal  ribs  descend  the  shell 
perpendicularly,  cunlinuing  after  eachsutural  gap 
from  whorl  to  wborl  and  vanishing  graduall}*  on 
the  ba«e:  the  intenitice?^  of  these  longlludinnls 
Fig.  2S.  ^pp  interwoven  by  finer,  closer  and  less  prominent 
Spiral  cords,  which  extend  past  the  longitudinaU  to  the  anterior 
extremity,  numbering  14  on  the  last  whorl  and  5  on  the  spire. 
Aperture  alif^htly  ascending,  not  thickened  externally,  narrow, 
perpendicular,  denticulated  within  by  several  (3-5)  entering 
ridgr^i,  Ciinal  Hliort,  recurved,  liciiglli  4'.'J,  breadth  1  '7  min, 
r/-if:—lM'iii-s  Hull  TVach,  m-nr  Si.utli  Hend,  Sydney  Hai-Ii...iif: 


■11-  'H.  L  1 


Mti-.- 
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Mr.  A.  U.  Henn  collected  on  the  Cottesloe  Beach,  about  four 
miles  north  of  Fremantle,  W.A.,  and  sent  to  me  a  shell  which  I 
have  identified  with  this  long  lost  upecies.  Further,  it  aeeme  to 
me  certain  that  Baliotis  lauta.  Reeve,*  collected  by  Lieut. 
Preston  at  the  "  Swan  River  Settlement,"  is  the  same  as  Menke's 
species.  I  note  that  though  Reeve's  figure  is  the  exact  length 
given  by  Menko  for  H.  eemipUcala,  yet  it  is  4-5  mm.  narrower 
than  the  breadth  of  H.  temiplicala.  As  the  specimen  from 
Cottesloe  Is  of  broader  proportions  than  Reeve's  illustration,  I 
attach  no  importance  to  this. discrepancy. 

PUHCTOItBLLA  GALBRITA,  n.sp. 

(Fig.  26.) 

Shell  elevated,  small  but  rather  solid,  summit  overhanging  the 

base,  posterior  side  incurved,  anterior  steeply  sloped.      Colour 


Fig.  26. 
dull  white  'bleached!).  Sculpture;  about  20  low  spiral  ribs 
arise  by  interstitial  growth,  broaden  rapidly,  denticulate  the 
margin  and  imprint  the  interior,  the  posterior  rib  dominating  its 
fellows;  indistinct  growth-strife  cross  the  ribs  and  their  narrow 
interstices;  the  whole  surface  is  granulate.  The  apex  is  inrolled, 
of  at  least  one  whorl,  vertical,  with  a  median  sinus.  The  per- 
foration is  a.  narrow  slit,  taking  the  place  of  two  furrows  and  the 
posterior  rib  on  the  crown  of  the  shell.  The  interior  shelf 
stretches  far  down.  Aperture  oval.  Height  2  mm.  Aperture 
2-2  by  1-6  mm. 

f/ab. — Darnley  Island,  Torres  Straits  (Chevert  Expedition). 

T  y  p  e  in  the  Macleay  Museum. 

•  Reeve,  Couch.  Icon.  iiL  HaliotU,  PL  xviL,  sp.  68,  Jul;,  1846. 
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Since  writing  the  above  I  hare  taken  thisapMies  in  15  futhoms 
off  the  Palm  l!)1aads  and  have  seen  examples  gathered  at  Bunda- 
berg  by  Dr.  T,  H.  May.  Probably  this,  not  P.  ketU.vetii,  was  the 
unnamed  species  collected  by  the  Challenger  in  Torres  Straits. 


Philinb  trapezia, 
(Plate  xxxiv.. 


n.Bp. 
,  23,  24.) 


Shell  minute,  thin,  diaphanous,  trapezoidal,  the  basse  meeting 
the  Hide  at  almost  a  right  angle,  with  a  narrow  umbilical  groove. 
Colour  pale  yellow.  Sculpture  :  spire  puckered  into  a  few  coarse 
longitudinal  ridgea,  the  remainder  of  the  ahell  densely  covered 
with  close  fine  raised  spiral  lines,  parted  by  interstices  of  equal 
breadth;  on  high  magnification  the  raised  lines  develop  into 
chaioB  (fig.  24).  The  lower  columella  foUow-s  a  C  cur^e;  above 
the  umbilical  groove  it  stands  out  from  the  whorl  as  a  wavy  ridge, 
terminating  posteriorly  in  a  sharp  transverse  callous  ledge.  The 
spire  is  plane,  of  two  whorls  separated  by  a  deeply  channelled 
suture;  the  apex  is  immersed.     Lengrth  1-9,  breadth  1  3  mm. 

//,(/-.— OiT  Shark  Point,  Sydney  Harbour;  12  fathoms,  on  a 
bottniii  of  mud  un<l  we.-.l  (.T.  Braiier). 

Tvi.c  (n  b,-  i>rrs^iil-d  (..  \U.-  \,>-ly:i]\;m  Mi.-.r-uiu, 
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Flammulina  spaldis?oi,  Brazier. 
Brazier,  Proc.  Linn.  Soc.  N.S.W.,  i.,  1876,  p.  103. 

(Plate  xxxiv.,  figs.  9,  10,  11.) 

These  drawings  are  taken  from  a  specimen  collected  by  Mr. 
Brazier  at  Bet  Island,  Torres  Straits,  which  measures,  height 
2*1,  major  diameter  4,  minor  diameter  3*6  mm. 

F.  SPALDINGI  var.  CAR1NATA,  Brazier. 
Brazier,  Proc.  Linn.  Soc.  N.S.W.,  iv.,  1880,  p.  393. 

(Plate  xxxiv.,  fig.  8.) 
To  the  same  scale  as  the  above  is  drawn  an  example  of  this 
marked  variety  from  Thursday  Island. 

ToRNATELLiNA  MASTBRSi,  Brazier. 

Brazier,  Proc.  Linn.  Soc.  N.S.W.,  i.,  1876,  p.  108. 

(Plate  xxxiv.,  iigs.  13,  14.) 

One  of  the  types  from  Darnley  Island,  2*9  mm.  in  length,  is 
shown  at  fig.  14.  An  example  of  T,  pftUerdi,  Brazier  (op.  cit, 
p.  109)  from  No.  iii.  Barnard  Islands.  2*7  mm.  long,  is  represented 
by  fig.  13.  It  seems  to  me  an  immature  state  of  the  same  species. 
T.  grenvilleiy  Brazier  (op,  cit,  p.  109)  appears  from  a  study  of  the 
types  also  to  be  identical  with  T,  maatersi.  To  this  species  belongs 
also  a  Tornatellina  from  Boyne  Island,  and  Warroo,  Queensland, 
identified*  as  7\  eucharis. 

The  double  twist  on  the  columella  distinguishes  this  from  the 
very  similar  T,  oblonga,  Pease,  of  the  Central  Pacific.  T.  jack- 
sonefisis,  Cox,  is  a  more  slender  shell. 

Tornatellina  bucharis.  Brazier. 
Brazier,  Proc.  Linn.  Soc.  N.S.W.,  i.,  1876,  p.  110. 

(Plate  xxxiv.,  fig.  12  ) 
One  of  the  two  type  specimens  from  No.  iii.  Barnard  Islands, 
2*5  mm.  long,  is  here  shown.     I  am  doubtful  if  it  be  not  the  young 
of  T.  tvakefiddcB,  Cox.f     T,  eucharis  occurred  to  me  on  Fitzroy 
Island,  Q.     T,  aperta,  Pease,  seems  closely  allied. 

*  Hedley  &.  Musson,  these  Proceedings  (2)  vi.,  1892,  p.  568. 
t  Hedley,  Records  Aast.  Mas.,  iii.,  1899,  p.  153,  pi.  xxviii.,  f.  14. 
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CvJttfJtortiM  (DUropU)  luddomei,  Bnaer,  Proe.  LinB.  Soc 
■r.8.W.,  L,  1876,  p.  113,  >Mm  Blanfard.  1869;  C.  ( D.  >  wtacttayi. 
Braxirr,  071.  of.  ii,  \>i",  p.  122,  nvn.  a««/. 

(P[»t«  ixxiv_.  eg..  15,  16,  17.) 

One  <A  U10  type*  from  Cape  York  (1-9  buj.  dUm.,  1*  minoT 
diam,,  1-2  rain.  bMjtbt}  ia  here  shown,     llic  opemlam  conuioed 
in  anotber  «pocimen  i«  not  UiM  «f  DUropojatM,     The  descnptioo 
i«  inaccurate  rogarding  the  number  ai«l  positton  of  the  keels. 
Tkroka  fragilis,  a.  Adams. 

A.  AdaniH.  P.Z..S,.  1855,  p.  226. 

<Plai«xxaiv.,  6gH.  4,  5,  6.) 

The  shell  here  fi^'ured  caiu«  Enjin  Lane  Co\-e  near  Sydney;  it  ia 
IS'Smm.  Umg  and  7  mm.  high.  Apparently  it  is  the  species 
identified  by  Angaa*  iw  Th4ora  nttida,  Gould, t  >>  Japanese  species. 
Uould  hiiDMlf  doubt«d  wliether  his  species  was  not  a  small  and 
"lender  form  of  T.  /rngiliii,  the  type  of  which  is  from  Moreton 
Bay,  guwnslaml.  In  ;i  suite  of  Tb^ora  I  gathered  at  Cardwell, 
'ju.-n^hitid.  -Jii^.11   ^["-.■irn..-n>^  .■na^tly  Wkf  ih"   Sydney  shells  )>asi 
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for  Mr.  C.  T.  Simpson,  of  the  U.S.  National  Museum,  writes  to 
me  that  he  does  not  know  this  species  as  American.  Then 
it  was  figured  by  Reeve*  as  Lit/iodomua  aplendiduSy  from 
Sydhey.  Neither  the  change  of  genus  or  of  liabitat  is  explained 
by  Reeve.  As  regards  his  classification,  he  was  perhaps  influenced 
by  Chenu,  who  figured  the  speciesf  as  Botula  splendida.  Chenu's 
mistaken  reference  of  this  species  to  Boiula  has  been  disastrous. 

MorchI  introduced  Botula  as  a  subgenus  of  Lithophaga  (Litlio- 
domua  according  to  Reeve),  and  named  two  species  under  it, 
Modiola  vagifia,  Lam.,  and  Mytifus  Juactis,  Gmelin.  In  effect 
Chenu  substituted  another  type  and  misled  Stolickza,§  among 
others,  into  placing  a  wrong  interpretation  on  Mdrch's  genus. 

M,  splendida  is  nearly  related  to  Modiolaria  harhata,  Reeve.  || 
By  their  hirsute  epidermis  these  differ  from  the  typical  expression 
of  the  genus. 

M.  splendida  seems  a  rare  shell.  It  is  recorded  by  Whiteleggell 
as  found  off  George's  Head,  Sydney  Harbour,  and  it  has  been 
collected  by  Mr.  J.  Brazier  at  Ballina,  N.S.  Wales. 

Spisula  parva,  Petit. 

(Plate  xxxiv.,  figs.  2,  3.) 

This  common,  estuarine  and  gregarious  bivalve  varies  con- 
siderably in  size  and  shape.  Several  names  have  been  bestowed 
upon  it,  and  though  the  synonomy  has  not  before  been  con- 
solidated it  has  in  part  and  locally  been  recognised.  The  exterior 
has  has  been  several  times  figured,  but  the  accompanying  sketehes 
drawn  from  a  Sydney  specimen  29  mm.  long  are  the  first  to  deal 


*  Reeve,  Conch.  Icon.  x.  Lithodomus,  pi.  v  ,  f.  31,  Jan.  1858. 

t  Chenu,  Man.  de  Conch.,  Ft.  ii.,  p.  156,  fig.  775,  1859. 

t  Morch,  Cat.  Conch.  Yoldi,  p.  55,  1855. 

§  Stolickza,  Cretac.  Fauna  South  India, ui.,  pp.370,  375-6,  1871. 

ij  Beeve,  Conch.  Icon.  x.  Lithodomus,  pi. v.,  f.  27. 

ir  Whitelegge,  Journ.  Roy.  Soc.  N.S. W.,  xxiii.,  1889  (1890),  p. 244. 
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»ith  the  hingp.      The  following  i 

Daniu  Applivd  to  it : — 

1.  GTiathodon  parvum.  Petit,  Joum.de  Conch,  ir.  1S53,  p.  358, 

pL  xiii.,  ff.  9,  10;  Sowerby,  Conch.  Icon,  xix,   1873,  pL  i., 

L  6.     MoretuD  Bay,  Q. 

2.  M<u:tra  roalrata,  Keeve  (not  of  Hpeogler.  1802,  nor  of  Philippi. 

1846).  Conch.  Icon,  viii.,  1854,  pi.  xix.,  f.  104.  Collected  by 
F.  Htrange  in  Morotoa  Bay,  Q.  DhH  unites  (Proc.  U.S.  N«t. 
31tis.  x\ii.,  p.  106)  this  with  the  foregoing  as  Spittila  parva. 
Petit. 

3.  Mactrn  eorbiiloideg,  Deshayes,  Proc.   Zool.  Soc.    1851,  p.  63; 

K««ve,  Couch.  Icon,  viii.,  pi.  xix  ,  f.  1U3.     Locality  unknowiL 

4.  SputtU  crKlacta,  Angas,  Proc.  Zool.  Soc.  1867.  p.  909,  pi.  xliv., 

f.  G.     Port  Stephens,  N.S.W. 

6.  SpUula  pi ojuela,  AagaM,Vroc.  Zool.  fkx.  1867,p.909,  pi.  «liv.. 
{.  7.     Port  Jackson,  N.S.W. 

fi.  itacCra  Jluvialilis,  AngoM,  Proc.  Zool.  Soc.  1871,  p.20,pl.i.. 
f.  31.  Hawkesbury  River,  N.S.W.  On  the  authority  of 
Brazier  thc-se  three  species  of  An;^,is  are  united  bv  Whit^ 
lo;,'K.-  (Journ,    H..y.   -Soc.  N.S.  Wales,  XKiii.,   1>*89  (1S90), 
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.I;  ,,.t..rU:l.,.  Dunker. 
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THE  PROTOCONCHS  OF  CERTAIN  PORT  JACKSON 

GASTEROPODA. 

Bt  H.  Lbighton  Kestbtbn. 

(Plates  xxxv.-xxxvi.) 

In  the  "Catalogue  of  Tertiary  MoUusca  in  the  British  Museum'** 
(Introduction,  p.  xiv.)  Harris  says : — **  I  have  found  that  the 
greatest  difficulty  in  defining  the  brephic  [or  nepionic]  stage  is  in 
those  cases  where  a  strong  varix  has  been  thrown  up  at  the  con- 
clusion of  the  embryonic  stage,  and  it  seems  right  that  this  should 
be  so.  For  the  varix  certainly  indiccUe$  a  pause  in  the  gratoth  of^ 
thA  shell,  and  it  is  reasonable  to  suppose  that  during  that  pause  the 
animal  tvas  passing  trough  the  brephic  stage,  but  did  not  continue- 
to  make  the  normal  shell  of  that  period,  except  partially,  it  may 
be,  in  some  instances.  I  have  even  doubted  whether  in  certain 
instances  the  varix  alluded  to  was  not,  infarct,  the  only  manifesta- 
tion of  the  growth  of  the  shell  during  the  brephic  [or  nepionic^  stage" 
The  italics  in  both  instances  are  mine. 

In  some  of  the  shells  discussed  here,  especially  Murex  australis, 
the  sculpture  of  the  shell  which  follows  the  **  varix  thrown  up  at 
the  conclusion  of  the  embryonic  stage  "  is,  in  miniature,  that  of 
the  adult.  The  original  of  fig.  11,  pi.  xxxv.,  is  on  that  account 
identifiable  without  obtaining  a  series. 

The  auxological  terms  of  Professor  A.  Hyatt  apply  to  morpho- 
logical not  conchological  periods  of  growth.  That  being  so,  it 
seems  to  the  writer  that  the  nepionic  stage  of  the  marine  Gastero- 
poda may  be  defined  thus: — that  stage  in  which  the  embryo,  having 
reached  its  full  development,  loses  its  embryonic  characters  and 
assumes  its  adult  form.  If  this  be  right,  that  there  should  be  a 
pause  in  the  growth  of  the  shell  is  only  natural,  and  I  would 
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suggest  that  it  may  l>e  that  where  no  varix  has  been  tbrunn  up 
the  mollusc  has  left  no  conchological  record  of  the  nepionic  pt^riod. 

The  arguments  whJcL  might  lie  advanced  in  support  of  this 
suggestion  are  of  necessity  only  deduutive  and  analogous,  and 
therefore  not  conclusive;  but  they  are  sufficiently  ho  to  defend 
my  use  of  Hyatt's  term  auaneAnic  (Hyatt,  Zool.  Anz.  No.  127, 
1893,  p.  327)  for  early  adult  structure  instead  of  the  t«rni  brephic 
(  =  nepionic)  used  by  Harris  (loc.  eif). 

It  will  be  noticed  that  the  descriptions  are  of  "  Protoconchs '' 
and  "Apices."  The  distiniition  is  perhaps  arbitrary,  but  never- 
theless useful.  The  former  term  is  applied  to  a  detached  embryo, 
the  latter  to  one  which  is  attached  to  some  adult  structure.* 

Before  proceeding  to  describe  the  apices,  it  may  be  deemed 
fitting  to  give  an  account  of  my  mode  of  identifying  them. 
Whilst  sorting  sand,  sheila  are  met  with  which  are  at  onoe 
recognisable  as  young;  these  are  the  material  on  which  I  start  to 
work.  In  some  instances  specimens  consisting  of  a  protoconch 
and  only  one  adult  whorl  are  identifiable,  but  in  most  casee  a 
s  illustrating  the  growth  up  to  the  paraneanic 
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I  be  identified  with 
iv  illustrative  of  (he 
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the  latter  that  I  discovered  my  mistake.  Such  an  instance  as 
this  calls  for  a  most  careful  examination  of  every  species  dealt 
with. 

The  protoconchs  treated  of  in  this  paper  have  occurred  to  me  in 
sand  from  various  bays  in  and  around  Port  Jackson,  and  have 
been  identified  in  the  manner  described  above. 

MuREX  AUSTRALis,  Quoy  &  Gaim. 

(Plate  XXXV.,  figs.  10-11.) 

Protoconch  balloon-shaped,  imperforate,  solid,  brick-red  fading 
to  yellow  at  the  tip,  consisting  of  about  one  and  one-half  whorls, 
defined  by  a  rounded  varix;  devoid  of  an  epidermis;  sculptured 
with  slightly  waved  transverse  ribs,  as  broad  as  their  interstices, 
and  with  very  fine  punctured  revolving  groove  lirae,  the  transverse 
sculpture  becoming  fainter  towards  the  tip,  leaving  the  first  half 
whorl  ornamented  only  by  the  revolving  lirae,  the  absolute  nucleus 
being  almost  smooth.  Mouth  almost  round,  but  the  short,  broad 
canal  gives  it  a  pear-shaped  appearance.  Outer  lip  thick,  well 
rounded.  (The  specimen  figured  shows  the  commencement  of 
the  adult  structure  from  inside  the  variced  lip).  Inner  lip  thin, 
well  defined.  Pillar  twisted.  Anterior  canal  short,  rather  wide 
and  shallow;  there  is  no  sign  of  a  posterior  canal.  Dimensions 
of  protoconch,  length  2,  breadth  1-5  mm. 

MuREX  ANGA8I,  Crosse. 
(Plate  xxxvi ,  figs.  6-7.) 

Apex  thin,  semi-pellucid,  of  about  three-quarters  of  a  whorl, 
defined  by  a  varix,  devoid  of  an  epidermis,  its  surface  polished, 
showing  only  very  tine  growth-lines.  The  whorl  is  obtusely 
angulated  high  up,  the  varix  is  prominent  up  to  this  angle,  where 
it  ceases,  the  transition  from  embryo  to  adult  being  marked  on 
the  top  of  the  whorl  by  a  slight  groove  only,  the  tip  of  the  nucleus 
depressed. 

I  have  not  obtained  the  protoconch  detached.  Fig.  6  represents 
the  youngest  example  I  have.  The  dimensions  of  this  specimen 
are,  length  2-3,  breadth  1*3  mm. 
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Tritoniuu  FusiPORHB,  Kieiier. 
(Plate  xJtxT.,  figs.  3-5.) 
Protoconch  ovoid,  uinbilicat«,  thio,  aemi-pellucid,  shining, 
corneous,  light  brown,  variously  marked  with  spots  or  stripes  of 
darker  colour,  consisting  of  about  three  whorls,  covered  with  a 
vei-y  thin  light  brown  epidei'mis.  Transversely  scalptured  with 
very  tine  growth-lines;  the  epidermis  supplies  four  ciliated  ridges 
which  encircle  the  last  whorl,  the  top  one  of  which  is  continued 
on  the  earlier  whorls.  Month  nearly  ovoid;  outer  lip  thin,  well 
rounded,  and  very  slightly  reflected;  inner  lip  undefined;  pillar 
short,  slightly  bent.  Anterior  canal  merely  indicated  by  a  broad 
shallow  sinus.  Umbilicus  small,  and  owing  to  the  transparency 
of  the  shell  only  seen  in  certain  lights.  The  transition  from 
embryo  to  adult,  is  marked  b3-  a  very  slight  reflection  of  the  out*r 
lip  of  the  embryo  and  the  complete  change  of  the  shell -structure. 
Dimensions  of  protoconch,  length  2,  breadth  1  "9  miu. 

Tbitokium  olkariuh,  Linn. 
(Plate  Kxxv.,  figs.  4-5.) 
P foiorjinck  thin.  iLttpnuately  cimical,  imperforate,  senii-pellucid, 
-.liiniiiL-,  ^■■•y,u:.\.x<.  Ilu-IH  bnmn.  om-isli]i-  „f  si.x  vvli<,rN,  i.iidor 
tl.ri,ii,T.>>.-.i|>rM.r_vlinrKn-,ui.MTs,.l_vaiiil  l,mi;itu,linrdly  liriihitc. 
rcvrivd  «iiii  a  -.TV  iliiii.  Ii.;lit  Knmn  ri.id.Tiiiis.  Mouth  Mmic- 
wl.U  ,,v:,i,.;  uul,-.'  li].  ihin.  v..»iA,;\:  inn.T  lip  <listi,n-I:  pillar 
sliuluh-  l-^nl  \..u-k  ,-uiiE.n>,L-]y.  \mvv\..v  l-.imaI  ili-tinct  un.l.-r  tlip 
pjlhir  Ki.i  ,m.l..rm,Ml  ,m  ih,-  ,,m.T  lip.  Tii.'  jiiri>:tin,i  ..f  the 
ri,il>L-v.mi,--vilhtlir,i.liih  Mni,'tuiTi.marl;edl>yasli.L,'lil  varix  iiml 
n  empiric  Av.vu-r  ot'  -Xvwwyv.:  A  f.-w  cuiirser  t r.ansvers,^  |ini.> 
niuy  !"■  n^.ti.vilnn  \\w  U.«\y  v.\u.v\  .,f  tin- enibry..  Just  Wforn  it- 
jmi.-linti  wiih  ill.'  ailiili.      ill iisioi,-.  .jf  pr<.t,K-ou<-h.  U-Oiitb  -i-g. 

The  -en. ■,■;,!  ;,,.].e;n-;i(ier  uf  ll.i-  |.n,l,M-,.„eh  i-^  ihiU  uf  an  Alal.n. 
iimllnil  for  (he  ,nil.Tior  eannl  ii.i-ht  \:-  mi^hik^Ti  foi-  one.  ll 
l.,i,l;s   peruJi.irlv  ..nt   ..f  |.liio.  -tan-liii-   n|>   fn.ni    ihe   nuher   tl:il 
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If  the  whole  of  the  embryonic  life  is  spent  as  ^  pelagic  exist- 
ence, the  wide  distribution  of  this  species  is  easily  explicable. 

Tritonium  spekglbri,  Chem. 

(Plate  xxxvi,  figs.  8-9.) 

Apex  thin,  semi-pellucid,  corneous,  shining,  consisting  of  four 
and  one-half  whorls,  covered  with  a  thin  brown  epidermis,  very 
finely  transversely  and  longitudinally  lirulate.  Junction  of 
embryo  and  adult  marked  by  a  broad  flat  varix  and  a  complete 
change  of  structure.  Dimensions  of  protoconch  (approximately), 
length  3,  breadth  2  mm. 

The  peculiar  oblique  way  in  which  the  apex  is  set  on  the  adult 
whorls  is  unique.  The  above  dimensions  are  taken  from  thQ 
specimen  figured. 

Tritonium  spbciosum.  Angas. 

(Plate  xxxvi.,  figs.  10-11.) 

Apex  solid,  slightly  polished,  dull  yellowish-brown,  consisting 
of  a  little  more  than  one  whorl,  sculptured  with  fine  revolving 
hair-lines,  which  are  broken  up  into  irregular  lengths.  The 
junction  between  embryonic  and  adult  structure  is  marked  by  a 
small  varix  and  a  complete  change  of  structure.  Dimensions  of 
specimen  figured,  length  3*5,  breadth  1*5  mm. 

Gyrinbum  AUSTRALASIA,  Perry. 

(Plate  xxxvi.,  fig.  1.) 

Banella  letLCOstoma,  Lam.  (vide  Mr.  Hedley's  Note  on  this 
synonymy,  arUejp.  631). 

Apex  solid,  polished;  colour  variable,  of  difierent  shades  of 
brown;  consisting  of  about  five  whorls,  perfectly  smooth  and 
devoid  of  an  epidermis.  The  junction  between  embryo  and  adult 
is  marked  by  the  sudden  acquisition  of  a  complex  sculpture. 
Dimensions  of  protoconch  (approximately),  length  5*3,  breadth 
4  mm. 

Although  this  apex  has  a  thoroughly  strong  appearance,  it  is 
generally  dropped  early  in  the  life  of  the  adult  mollusc,  half 
47 
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grown  Kpccimens  witb  their  apices  no  b«dg  Tare.  It  has  oocnir^iJ 
to  Rie  that  tbi«  apex,  like  that  of  Seaphetfa,  may  have  been 
depoait«d  inside  an  origiaal  coni«>aB  one  which  was  discarded 
in,  »r  soim  aft*r  the  mollusc  left,  the  egg-capsole.*  The  above 
meaHnrementA  of  (he  protoconch  are  taken  from  the  specimen 
fifpired. 

Sim-RUM  NEflLicrrnH,  An^i. 
(Plate  xxxvi.  fig.  2.) 
Aprj:  thiij,  semi- pellucid,  potiahed,  devoid  of  strolpture  and  epi- 
ilermi^,  r>f  about  one  and  one-half  whorls.  The  protoconch  is  not 
nharply  detined,  but  the  acquisition  of  a  slight  sculpture  anggests 
the  temim&tion  of  the  embryonic  tttmcture  I>icnensions  of  the 
specimen  Ggared,  length  3,  breadth  I  -5  mm. 

Caphlus  violacedb,  Angss. 

{Plate  xxKv.,  figs.  7-9.) 

Apex  of  a  little  more  than  one  whorl,  devoid  of  an  epidermis. 

The  specimen  figured  shows   a 

whorl  and   the  succeeding  adult 

T  have  seen  specimens  which 


thin,  brown,  smooth,  shining, 
ibryoni 


1  lietwecu  tht-  ( 
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that  for  a  long  time  I  was  at  a  loss  to  know  what  the  specimens 
were.  The  revolving  riblets  which  so  mark  the  adult  shell  are 
entirely  absent,  and  the  whorls,  instead  of  being  most  prominently 
angulated  at  the  lower  periphery,  are  only  angulated  superiorly; 
but  the  character  which  most  disguises  the  young  shell  is  its 
stellate  form.  The  fine  transverse  hair-lines  which  may  be  seen 
^between  the  transverse  and  longitudinal  riblets  of  a  fully  grown 
shell  are  closely  and  uninterruptedly  packed  all  over  the  upper 
surface  of  a  young  specimen.  But  for  the  deep  sutural  groove, 
the  figure  represents  a  similar  stage  in  the  growth  of  Liotia  stih- 
quadrata^  T.  Woods. 

Turbo  stamineus,  Martyn. 
(Plate  XXXV.,  figs.  1-3.) 

Apex  of  one  and  one-half  whorls,  depressed,  thin,  semi-pellucid, 
white,  smooth,  defined  by  a  thickening  of  the  shell  and  a  loss  of 
the  porcellanous  appearance.  Light  reflected  up  the  perspective 
umbilicus  may  be  seen  shining  through  the  apex.  Greatest 
diameter  of  the  protoconch  1  "5  mm. 

The  shell  at  the  stage  figured  is  generally  bleached  a  dull  white, 
but  I  have  a  specimen  in  which  the  ananeanic  structure  is  varie- 
gated with  bright  crimson  and  green,  and  ornamented  round  the 
suture  with  light  blue  blotches.  The  specimen  figured  shows  the 
commencement  of  the  broad  sutural  gutter. 


EXPLANATION  OF  PLATES  XXXV. -XXXVI. 

Plate  xxxy. 

Figs.  1-3. — Turbo  stamineus^  Martyn;  young. 

Fig.  4. — Tritonium  olearium,  hinn.]  protoconch  attached. 

Fig.  5.—        „  „  „    ;  protoconch. 

Fig.  6. — Liotia  claihraiay  Reeve;  young. 

Figs.  l-^.—Capuhu  violaceus^  Angas;  young. 

Fig.  9.—  „  „  „    ;  sculpture  of  jMime. 

Fig.  10. — Murex  atistralis^  Quoy  k  Gaimard;  protoconch. 

Fig.  11.—    „  ,,  „  „      ;  protoconch  attached, 


:;krtais  port  jackson  gastbropoda. 

Fig.  1. — OyHnewii  naitraliuia.  Perry:  prutooonch  attached. 

Pig.  2.— Siierum  ntgUetiim.  Angu;  showing  the  ivpex. 

Fig.  3. — Tritonium  fMi/brme,  Kiaaer;  protoconcli  attv:!ie[I . 

Fig.  4.—        .,  ,.  .,     ;  first  adult  whorl. 

Fig.  a. —       ,.  ..  .,     T  protoconoh. 

Fig.  B.  —  itfurrj- aiiifdii,  Crosse;  protoconch  attached. 

Fig.  7. —     ..  ■■  ;     ;  »  somewhat  older  speciniBn  showing  the  pro-* 

looonch  from  the  other  side. 
Fig.  8. — TVilontun)  lytngleri,  ChemniU;  protocoDch  nttFicIied. 
Fig.  9. —        „  .,  ,,        ;  an  older  specimen  Qlnstrating  the 

Dhllque  position  of  the  protoooucli, 
FIg.lO. — Tritoniitm  tpeniotiim,  Angns;  prutoconch  attached. 
Flg.ll. —        „  ,1  „     ;  soolpture  of  the  protoconcb. 
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ON  THE  SKELETON  OF  THE  SNOUT  OF  THE 
MAMMARY  FCETCJS  OF  MONOTREMES. 

By  Professor  J.  T.  Wilson,  M.B.,  Ch.M. 

(Plates  xxxvii.-xliL) 

At  the  Meeting  of  the  Society,  held  March  28th,  1900,  I 
exhibited  photographs  and  wax-plate  reconstructions  illustrating 
the  anatomy  of  the  snout  of  the  so-called  mammary  foetus  of 
Ornithorhynchus  and  Echidna.  A  brief  preliminary  account  of 
the  conclusions  arrived  at  was  published  in  the  Proceedings  of 
the  Society  (i). 

The  present  paper  aims  at  presenting  a  more  ample  and  detailed 
account  of  the  facts,  accompanied  by  the  necessary  illustrations. 

The  material  employed  in  the  investigations  which  form  the 
subject  of  this  paper  included,  in  addition  to  adult  specimens  of 
both  Monotremes — (A)  the  snout  of  a  '' mammary  foetus"  of 
Ornithorhynchus,  whose  external  characters  were  described  by  me 
in  a  former  communication  to  the  Society  (2),  and  which  was 
originally  placed  at  my  disposal  by  the  Trustees  of  the  Australian 
Museum;  (B)  a  '* mammary  foetus"  of  Echidna  of  almost  precisely 
the  same  stage  of  development  as  the  younger  of  two  specimens 
described  and  figured  by  Professor  W.  Newton  Parker  (3).  Both 
Professor  Parker's  and  my  specimen  were  obtained  by  the 
courtesy  of  the  Trusteesof  the  Australian  Museum,  though  at  widely 
different  times.  (C)  Another  and  larger  "  mammary  foetus  "  of 
Echidna  in  my  possession  I  owe  to  the  generosity  of  my  colleague 
Professor  W.  A.  Haswell,  F.R.S.  (D)  Through  the  kindness  of 
Mr.  J.  P.  Hill  I  have  had  access  to  a  series  of  coronal  sections  of 
the  snout  of  a  larger  '*  mammary  foetus  "  of  Ornithorhynchus,  of 
almost  the  same  size  and  general  stage  of  development  as  that 
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originally  described  and  figured  by  Professor  W.  K.  Parker  (4), 
and  again  subsequeotl^  figured  by  Professor  £.  B.  Poulton  |S). 

To  the  gentlemen  who  have  thus  assisted  me  with  valnitble 
ii)at«rial  I  desire  to  ofier  my  gratt^ful  acknowled^'menla. 

The  investigation  has  been  carried  on  chiefly  by  means  of  seriaJ 
sections  of  the  snout  region.  The  sections  were  stained  in  hH>n)a- 
toxylin  and  picric  acid.  Wax-plate  recooHt  ruction  a  were  made 
of  the  skeletal  structures  of  the  anoul  region  of  each  of  the 
Bpecinnens,  with  the  exception  of  C.  The  scale  of  magnifica.tion 
employed  for  this  purpose  was  40  diameters.  In  the  ca»e  of 
Model  i.,  (younger  Ornithorhyncbus)  aerial  photographs  of  the 
sections  were  traced  directly,  with  thin  manifolding  carbon  paper, 
upon  the  surface  of  the  wax-platea.  In  the  case  of  the  other  two 
models  the  drawings  were  made  by  tracing  the  image  thrown  on 
the  screen  by  the  projection  microscope,  and  then  re-tracing  with 
the  thin  carbon  paper  directly  upon  tlie  surface  of  the  wax. 
Thb  htta  been  found  vory  convenient  and  greatly  preferable  to 
the  inclusion  of  the  paper  basis  of  the  drawing  in  the  wax-plate 
according  to  Born's  later  method. 

For  the  figures  illustrating  this  paper  I  am  indebted  to  mv 
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of  Ornithorhyuchus  was  made  by  Dr.  C.  J.  Martin  in  collabora- 
tion with  the  present  writer  (6). 

It  was  then  shown  that  the  *'  large  sheet  of  hyaline  cartilage 
forming  the  outline  of  the  great  rostrum "  previously  noted  by 
Kitchen  Parker  (4),  is  continuous  with  the  septum  nasi.  The 
latter,  on  being  traced  forwards  in  the  adult,  was  found  to  divide 
into  a  smaller  dorsal,  and  a  more  massive  ventral,  subdivision. 
It  was  shown  that  the  ventral  portion  descends  and  is  intercalated 
into  the  anterior  part  of  the  roof  of  the  mouth,  and,  rapidly 
widening  out,  is  prolonged  forwards  into  continuity  with  the 
large  rostral  cartilage.  This  again  is  continuous  laterally  with 
the  alinasals,  and,  extending  forwards  between  the  diverging 
premaxillary  crura,  spreads  both  forwards,  outwards,  and  back- 
wards to  form  the  peculiar  marginal  cartilaginous  support  of  the 
upper  lip — the  **  valance  of  solid  hyaline  cartilage  "  described  by 
Parker.  The  rostral  cartilage  thus  described  was  identified  with 
the  ''prenasal  portion  of  the  axis  of  the  embryonic  chondro- 
cranium."  The  anatomy  of  the  region  dealt  with  was  illustrated 
by  a  series  of  figures  of  transverse  sections  through  the  adult 
snout,  and  by  a  drawing  (Joe.  cit.f  fig.  17)  showing  the  main 
outlines  of  the  bony  and  cartilaginous  snout-skeleton  as  seen  from 
the  ventral  aspect. 

It  is  now  desirable  to  amplify,  and  in  some  measure  to  correct 
and  reinterpret,  the  details  of  the  description  epitomised  above, 
in  the  light  of  further  observations,  both  upon  the  adult  by  Broom 
(7),  and  upon  immature  specimens  of  both  Monotremes  by  the 
writer. 

Whilst  expressing  his  entire  agreement  with  the  interpretation 
of  the  rostral  cartilage  in  the  adult  Ornithorhynchus  given  by 
Wilson  and  Martin,  Broom  contributed  to  the  anatomical  descrip- 
tion highly  important  observations  of  his  own.  He  found  that 
"  the  rostral  cartilage  does  not  extend  forward  to  the  front  of  the 
beak  as  an  entire  sheet.  Almost  immediately  in  front  of  the 
plane  passing  through  the  anterior  part  of  the  premaxillaries,  the 
cartilage  becomes  abruptly  arrested  in  the  middle  line ;  but  while 
this  is  so,  the  lateral  parts  extend  forward  almost  to  the  front  of 
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the  beak,  where  they  again  approach  each  other,  meetiag,  or 
almost  so,  in  the  middle  line.  There  is  thus  left  in  the  middlp 
on  oval  space  entirely  free  from  cartilage.  This  arrangement  I 
have  found  in  three  different  individual!^  (two  males  and  one 
female).  The  lateral  portions  of  the  cartilage  curve  round  back- 
wards along  the  out«r  sidei^  of  the  rostral  crura,  supporting  the 
tip  as  shown  by  Wilson  and  Martin.  It  seems  probable  that  this 
whole  complicated  marginal  cartilage  is  a  development  of  the 
prenasal.  ." 

Broom'a  interpretation  of  his  facta  is  worthy  of  special  remark. 
since  its  correctness  is  largely  borne  out  by  the  facts  of  derelop- 
ment  as  shown  by  the  reconstructions  of  the  fcetal  snout  now 
figured.  Referring  to  the  dorsal  subdivision  of  the  nasal  septum, 
he  says; — ''Though  in  the  region  of  the  anterior  nares  it  is 
con»iiderably  removed  from  the  prenasal  plale "  [which  is  con- 
tinuous with  the  ventral  moiety  of  the  septum  nasi]  "on  pasaing 
forwards  it  approaches  the  latter,  and  ends  in  close  connection 
vith  it,  at  the  point  where  the  prenasal  becomes  arretted  in  the 
This  point"  [marked  with  an  asterisk  in  his  fig.  1, 
1  lie  consulted]  "proljably  represents  the  anterior 
ruk   in  tho  Huwstor  of  ihe  Platypus,  as  n.it  only  do 
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The  solution  of  the  problem  of  the  snout-cartilage  at  one# 
appears  when  it  is  realised  by  aid  of  the  wax-plate  models  that 
the  supposed  bifurcation  of  the  septum  nasi  into  dorsal  and 
ventral  subdivisions  is  no  genuine  bifurcation  of  the  structure-, 
the  appearance  of  such  being  due  to  a  fenestration  of 
the  septum.  In  point  of  fact,  the  dorsal  and  ventral 
portions  do  not  merely  "end  in  close  connection  with  one 
another"  anteriorly,  "where  the  prenasal  plate  becomes 
arrested  in  the  middle  line,"  but  they  are  actually  continuous 
with  one  another,  and  it  is  this,  their  point  of  fusion  in  front  of 
a  somewhat  spacious  fenestra,  which  constitutes  the  true  anterior 
boi;der  of  the  septum  nasi — the  extreme  anterior  limit  of  the 
strictly  axial  portion  of  the  embryonic  chondrocranium. 

Further,  in  his  figure  1,  Broom  represents  the  two  halves  of 
the  marginal  cartilage  of  the  lip  meeting  and  uniting  in  front  of 
the  oval  gap  he  discovered;  and  he  speaks  (p.  558,  line  27)  of 
"  their  anterior  union."  But  previously  (p.  557,  line  22)  he  has 
used  the  expression  "  meeting,  or  almost  so,  in  the  middle  line."^ 
It  is  the  latter  alternative  which  is  correct.  The  marginal  strips 
of  opposite  sides  do  not  meet  in  front,  though  in  the  adult  they 
may  possibly  touch.  Thus,  in  front  of  what  has  now  been  discovered 
to  be  the  proper  anterior  edge  of  the  septum  nasi  there  is  strictly 
no  cartilaginous  tissue  present  in  the  mesial  plane  The  anterior 
edge  of  the  septum  is  here,  as  in  other  mammals,  the  strict  limit 
of  the  mesial  chondrocranial  axis. 

Full  demonstration  of  the  correctness  of  these  views  is  afforded 
by  the  study  of  the  wax-plate  reconstructions  upon  which  this 
paper  is  based. 

A  view  of  the  lateral  aspect  of  the  septum  nasi  in  Model  i.,. 
representing  the  anterior  region  of  the  snout  of  the  younger  fcetal 
Ornithorhynchus,  is  given  in  fig.  1.  The  internasal  fenestra  above 
referred  to  perforates  it  so  close  to  its  anterior  end  that  only  & 
slender  median  bar  of  cartilage  forms  the  extreme  anterior  portion 
of  the  septum.  A  section  across  the  snout  in  this  plane  is  repre- 
sented in  fig.  15.  The  posterior  border  of  the  fenestra  lies 
slightly  in  front  of  the  plane  at  which  the  lower  edge  of  th& 
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•cartilaginous  septum  intertalfttCB  itself  into  the  nasal  floor  I 
constitute  the  '■  prenasal  plate."  Fig,  17  shows  a  coronal  sectio 
immediatsly  behind  the  posterior  edge  of  the  feuestra,  whilst  th 
section  shown  in  fig.  16  passes  through  the  fenestra, 

A  corresponding  view  of  Model  ii.,  representing  the  sane  regia 
of  the  snout  in  the  larger  "  fwtal  "  Ornithorhynchus  is  shown  ii 
fig,  5,  Here  the  fenestra  is  leaa  regularly  oval  than  in  the  eartie 
stage.     It  19  becoming  vertically  more  compreBsed  in  front, 

Tlie  same  region  in  the  "f(i>tal"  Ediidna  is  illustrated  by  fig.  i 
from  Model  iii.  In  its  stage  of  development  this  Hpecimen 
corresponds  fairly  closely  to  the  younger  of  the  Ornithorbynchiu 
Bpecimeiis,  Both  as  regards  the  condition  of  the  aeptun]  and  oi 
the  prero'itral  notch,  Echidna  at  this  stage  deviates  less  from  the 
ordinary  mammalian  condition  than  does  Ornithorbynchua.  though 
there  is  no  es.'iential  difference  between  the  two  Monotremea. 

It  was  long  ago  noted  by  the  late  Professor  W.  K.  Parker  (g) 
that  an  internasal  fenestra  like  that  now  described  in  the  JIoDo- 
tremes  is  s.  common  feature  in  low  Eutheria,  He  suggests  thai 
ich  a  fenestra  which  represents  tba 
im  nasi.  We  therefoi-e  see  that  it  is 
nmnlian  character  which 
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(about  level  of  8,n\  in  fig.  3),  th  emarginal  cartilage  is  directly 
continuous  with  the  cartilage  of  the  nasal  floor,  of  which,  indeed, 
it  forms  the  lateral  and  anterior  expansion.  Behind  that  plane, 
however,  it  is  severed  from  the  nasal  floor  cartilage — the  maxilla 
and  premaxilla  coming  to  intervene  between  the  two — and  is 
prolonged  backwards  as  a  free  marginal  strip  to  a  point  which  at 
this  stage  is  considerably  posterior  of  the  plane  of  the  anterior 
border  of  the  maxillary  palate  (fig.  3).  In  front,  the  marginal 
cartilage  projects  forwards  on  each  side  into  the  lip,  considerably 
in  front  of  the  plane  of  the  free  anterior  margin  of  the  septum 
nasi — 1.«.,  of  the  prinutive  anterior  end  of  the  snout. 

There  is  thus  formed  a  deep  notch  between  the  marginal 
cartilages  of  opposite  sides.  This  prerostral  notch  is  the  original 
representative  of  the  oval  gap  which  Broom  (7)  found  in  the  adult 
arresting  the  rostral  or  prenasal  cartilage  in  the  middle  line  in 
front.  At  this  stage  in  development  the  notch  lodges  the  slender 
anterior  continuations  of  the  premaxillae  which  connect  the  latter 
with  the  "os  carunculse"  (v.  infra).  The  fibrous  bands  which 
Broom  discovered  passing  from  this  region  to  the  vestigial 
caruncle  of  the  adult  can  be  nothing  else  but  vestiges  of  these 
lost  premaxilUry  trabeculae,  together  with  (and  perhaps  chiefly) 
remains  of  the  os  carunculse  itself. 

Only  one  of  the  two  premaxillary  trabeculse  is  shown  in  this 
figure  occupying  the  prerostral  notch,  for  the  sake  of  clearness. 
The  ventral  view  of  the  model  in  fig.  3  may  be  consulted  in  this 
connection,  in  which  both  the  prerostral  premaxillary  bars  are 
shown,  whilst,  also  for  greater  clearness,  the  prerostral  extension 
of  the  marginal  cartilage  on  the  right  of  the  figure  has  been 
removed. 

The  complete  cartilaginous  ring  surrounding  the  external  narial 
aperture  and  the  upper  of  the  two  osseous  splints  representing 
the  body  of  the  premaxilla  are  both  well  seen  in  fig.  2.  Compare 
figs.  4  (Model  i.),  7  and  9  (Model  ii.),  and  figSi»  11  and  13 
(Model  iii.).  It  will  be  seen  that  in  the  Echidna  the  cartilage 
of  the  aperture  is  incomplete. 
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The  earlier  processes  by  which  the  definttivv  palate  of  Echid 
is  con»titut«d  have  been  described  in  detail  by  Seydel  (9) » 
illustrated  by  him  from  wax-plat«  recoDstnictions  of  ihia  regit 
in  stages  considerably  e«rlier  U>  those  now  under  cossideratit 
Hifl  flg.  S,  tAf.  XV.,  roay  be  advantageously  compared  with  fig* 
mid  12  of  our  Models  i.  and  iii.,  bearing  in  mind  that  the  laii 
reprfsent  the  skeleta.1  Htructure.t  isolated.  On  p.  466  8evc 
deHcril>e8  the  descent  of  the  naital  septum  into  the  plane  of  t 
secondary  palate: — "  Der  vordersle  Tbeil  der  oralen  Fliiche  d 
Septuma  welcher  bei  Embryo  46  dem  Gaumenloch  entHpricht,  h 
sich  abwiirta  in  das  Niveau  der  oralen  Flache  de^  secundiir 
Oaumens  gesenkt,  er  verschmilit  mit  der  hinteren  Umraudni 
des  QnumenlocheM  und  verschlienst  letztercs  bis  auf  die  Oefinungi 
der  l>eiden  Canale^  nnso palatini."  The  present  models  sho' 
however,  that  in  1at«r  stages  the  cartilaginous  skeleton  of  tl 
Mptum  is  intercalated  in  the  plane  of  the  secondary  palate  fton 
little  diHtance  in  front  of  the  region  of  the  "Gaumenloch,"  vii 
at  the  triangular  depression  visible  in  the  iigureji  illustrating  ll 
ventral  aspect  of  each  of  the  tliree  models. 

In  t.rL'atinj;  of  the  formation  of  the  permanent  septum  nas 
Seydel   refers   to  Newton  Parker's  oKservation  of   an    internajij 
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It  was  there  suggested  that  this  bone  is  morphologically  an 
anterior  vomerine  element.  Its  homology  to  at  least  a  portion  of 
the  palatine  process  of  the  premaxilla  of  other  mammals  was  also 
discussed,  and  was  considered  by  no  means  incompatible  with 
the  vomerine  theory  propounded  by  the  writer. 

In  a  paper  subsequently  published  in  these  Proceedings  (H), 
Dr.  R.  Broom  further  discussed  the  homology  of  the  palatine 
process  of  the  premaxilla  in  the  mammalia  generally. 

In  this  paper  he  summarised  the  arguments  of  the  present  writer 
in  favour  of  the  essentially  vomerine  nature  of  the  dumb-bell- 
shaped  bone,  and  held  that  '^ these  arguments  afford  conclusive  proof 
that  the  dumb-bell-shaped  bone  belongs  to  the  vomerine  category 
and  is  no  part  of  the  premaxilla."  He  further  suggested  the 
term  "prevomer"  as  preferable  to  that  of  "anterior  vomer," 
which  the  present  writer,  following  the  nomenclature  of  W.  K. 
Parker,  had  already  applied  to  it.  He  then  proceeded  to  advocate 
the  view,  already  contemplated  by  the  writer,  that  the  palatine 
process  of  the  premaxilla  in  other  mammals  "  is  itself  a  distinct 
vomerine  element,  ankylosed  or  formed  in  connection  with  the 
premaxilla." 

A  further  important  view  is,  however,  also  put  forward,  viz., 
that  the  so-called  vomers  of  the  Lacertilia,  which  are  topographi- 
cally related  to  the  organ  of  Jacobson  in  these  forms,  are  in 
reality  the  homologues  of  the  mammalian  anterior  or  prevomers, 
and  not  of  the  mammalian  vomer.  In  support  of  this  doctrine 
he  invokes  the  authority  of  W.  K.  Parker,  who  would  seem  to 
have  arrived  at  a  similar  conviction. 

These  views  of  the  nature  of  the  dumb-bell-shaped  bone  elicited 
a  reply  in  1896  from  Professor  Symington  (13),  who  had  previously 
(13)  upheld  the  theory  that  the  dumb-bell-shaped  bone  represented 
neither  more  nor  less  than  the  detached  palatine  processes  of  the 
premaxilla.  The  paper  was  written  before  Dr.  Broom's  latest 
contribution  reached  Europe,  though  this  writer's  views  were 
already  to  some  extent  known  to  Dr.  Symington  through  a 
previous  paper  by  Dr.  Broom  dealing  with  the  organ  of  Jacobson 
in  the  Monotremata  (14). 
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iu  a  sulcus  in  the  ventral  aspect  of  the  antero-lateral  extension 
of  the  maxilla.  Anteriorly  it  bends  mesially  and  then  sends 
backwards  paramesially  a  pointed  palatine  process  which  reaches 
a  point  exactly  opposite  the  anterior  blind  extremity  of  the 
cartilaginous  capsule  of  the  organ  of  Jacobson  (fig.  1). 

The  hinder  end  of  this  palatine  process  closely  skirts  the  margin 
of  a  triangular  mesiai  depression  or  fovea,  which  is  due  to  the 
descent  of  the  nasal  septum  and  its  appearance  in  the  roof  of  the 
mouth  {8.n')y  where  it  merges  in  the  great  cartilaginous  plate  of 
the  snout.  This  same  triangular  area  is  faintly  indicated  in  fig. 
17,  plate  xxiii.,  of  Macleay  Memorial  Vol.,  illustrating  the  adult 
condition  of  the  cartilaginous  skeleton  as  then  conceived.  In 
that  adult  figure  it  is  seen  to  lie  immediately  in  froitt  of  the 
dumb-bell  bone. 

Thus  in  the  young  stage  under  consideration,  the  palatine 
process  of  the  premaxilla  extends  precisely  throughout  that  region 
where,  in  the  adult,  there  is  no  representative  whatever  of  a 
palatine  process  of  the  premaxilla.  That  this  true  palatine 
process  of  the  premaxilla  has  nothing  whatever  to  do  with  the 
production  of  the  dumb-bell-shaped  bone  is  made  certain  by  the 
examination  of  the  later  stage  of  development  illustrated  in  fig.  7 
of  Model  ii.  In  this  the  palatine  process  of  the  premaxilla  still 
persists,  and  is  of  almost  exactly  the  same  length  as  in  the 
previous  stage,  not  having  shared  in  the  considerable  growth  of 
the  surrounding  structures.  One  result  of  this  is  that  its  position 
has  shifted,  relative  to  the  cartilaginous  roof  of  the  mouth,  so 
that  it  now  no  longer  extends  as  far  back  as  the  triangular  fovea 
where  the  septum  first  appears  in  the  roof  of  the  mouth.  It  now 
also  falls  considerably  short  of  the  anterior  end  of  the  capsule  of 
Jacobson's  organ.  This  bony  process  has  thus  become  arreted 
in  development,  and  no  trace  whatever  of  it  is  to  be  found  in  the 
adult.  But  already  in  this  stage  (Model  ii.)  the  development  of 
the  dumb-bell  bone  has  begun  in  the  shape  of  two  small  bony 
splints  applied,  one  on  each  side,  to  the  ventral  aspect  of  the 
cartilaginous  capsule  of  Jacobson's  organ.  These  are  visible  in 
fig.  17,  plate  iii.,  of   W.  N.  Parker's  paper  in  P.Z.S.,  1894  (S)^ 


which  repreiients  a  seclion  through  tlie  snout  uf  a  yuung;  Oniitbu- 
riiynchus  of  precisely  the  same  stage  of  development  as  th»l 
illustrated  by  Model  ii.  The  section  there  figured  is  iKim^whal 
posterior  of  the  region  represented  by  Model  ii. 

These  os«eou«  prevomerine  splints  ( =  paired  rudiments  of  (Iuml>' 
bell  bone)  extend  in  the  specimen  itself  from  about  1  mm.  behind 
the  binder  extremity  of  the  true  palutine  process  of  the  premaxil!^ 
backwards  for  a  dialanoe  of  26  mm.  They  begin  in  front  in  lJ» 
plane  of  the  anterior  end  of  tbe  capsule  of  Jacubsoii's  orgMi 
about  1  y9  mm.  anterior  to  the  anterior  margin  of  Stenson'ti  duel, 
and  end  a])uut0'49  mm.  behind  its  posterior  margin.  Sere  their 
pOHtprior  eictreinitiea  are  slightly  overlapped  by  t}ie  anterior 
margin  of  the  transverse  carlilaginoiiH  lamina  which  corresponds 
to  that  visible  in  Model  i.  (fig.  3,  x.p.c).  This  lamina  is  the  Hame 
as  that  transverse  strip  of  cartilage  figured  in  the  adult  between 
the  dumb-bell  bone  and  the  osseous  maxillary  palate  in  fig.  17  in 
the  paper  in  the  Macleay  Volume  already  cited  (6).  tt  is  also 
shown  in  my  figs.  S  and  9  "rtf."  in  my  foiiner  paper  on  the 
duml)-bell  bone  (loe.  cil ),  and  the  relation  to  the  bone  i.s  there 
further  indicated  by  the  line  "d"  in  fig.  1  of  the  same  paper  (lo). 
But  uhcroa'^   in   the  adult  I  h;iv.>  shown   the  dumlvhejl   Ihhip   i.. 
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serves  to  complete  the  proot  originally  brought  forward  by  the 
writer  to  establish  the  independent  prevomerine  character  of  a 
much  discussed  skeletal  element.  The  reconstructions  now  figured 
afford  complete  demonstration  of  the  fact  that,  quite  independent 
of  the  prevomer  we  find  a  genuine  palatine  process  of  the  pre-- 
maxilla.  This  entirely  harmonises  with  the  results  of  the  exten- 
sive investigations  of  W.  K.  Parker  upon  the  skeletal  constitution 
of  this  region.  The  fact  that  Schwink  (15)  failed  to  find  evidence 
of  a  compound  origin  of  the  mammalian  palatine  process,  except 
in  one  case,  may  very  probably  be  explained  by  the  fact  that  in 
most  mammals  in  which  the  preraaxilla  is  well  developed,  the 
union  of  the  prevomer  and  the  palatine  process  proper,  takes  place 
very  rapidly,  so  that  the  stage  of  distinct  ossific  centres  is  a  very 
transient  one,  if,  indeed,  it  can  be  said  to  occur  at  all  as  a  rule. 
Here  in  Ornithorhynchus  it  is  only  the  arrest  in  development  of 
the  palatine  process  proper  and  its  progressive  absorption  in  an 
anterior  direction,  combined  with  a  rapid  lengthening  of  the 
snout  region  and  a  probable  demand  for  the  preservation  of  the 
prevomerine  element  as  a  skeletal  support  in  the  region  of 
Stenson's  ducts,  which  determine  the  preservation  of  the  isolated 
posterior  element  of  the  so-called  palatine  process,  whilst  prevent- 
ing fusion  with  the  disappearing  anterior  element  or  genuine 
palatine  process. 

III. — The    08    CARUNCUL^,    A    SPECIALISED    PRENASAL   PORTION   OP 

THE  MONOTREME  PREMAXILLA. 

The  caruncle  in  the  young  Ornithorhynchus  has  been  recognised 
since  Owen  6rst  drew  attention  to  it  in  1865  (I6).  The  original 
idea  that  it  might  function  in  some  way  similiar  to  the  *^  egg- 
breaker  "  of  some  Sauropsida  has  finally  been  set  aside  by  the 
more  recent  discovery  of  a  true  "egg-tooth"  developed  upon  the 
upper  lip,  in  younger  stages  of  development  than  had  previously 
been  examined  (c/.  Seydel,  loc.  cit.  (9),  and  also  Taf.  x.  of  Semon's 
illustrations  of  young  of  Echidna  (17))- 

In  a  previous  paper  (3)  I  have  figured  the  caruncle  in  the 
younger  of  the  two  mammary  foetuses  of  Ornithorhynchus  now 
48 
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uoder  consideration,  whilst  Ssmon  has  figured  earlier  conditiona 
iif  the  caruncle  co-existing  with  the  "  pp;g-tooth  "  in  the  young  of 
Echidna  (ni. 

So  far  as  I  atn  aware,  no  description  of  the  skeletal  busis  of 
the  caruncle  is  extant  apart  from  the  abstract  I  presented  at  « 
former  meeting  of  the  Society  (i). 

Seydel  (S|  has,  however,  figured  without  remark  (other  thsn  the 
lettering  "os  iucia."  and  "  praem.,"  "  unpaarer  Fortaatz  beider 
Zwischenkiefer "  in  his  text-figures  10  and  II)  the  os  carunculte 
of  Echidna,  which  in  evidently  at  no  time  so  well  developed  a«  it 
is  in  OrnilhorhynchuB. 

In  tig.  3  ^Model  i.)  the  premaxillte,  or  rather  the  inferior 
lamellie  of  them  (;*>'.),  are  traceable  forwards  int^j  the  prerostral 
region  where  they  become  attenuated  and  turn  up  dorsallv  into 
the  preroatral  notch  and  in  front  of  the  anterior  extremity  of  the 
Heptal  cartilage.  Here  the  two  osseous  trabeculie  (px.)  fuse  to 
constitute  a  remarkable  nodule  of  bone  (o.r.)  which  forms  a 
skelet-fi)  foundation  for  the  caruncle.  This  latter  structure,  as  is 
evident  both  from  Semon's  fi;rures  of  young  Ecliidna  and  from 
simil.ir  stit-e^  <.f  Platypus,  jis  yet  iitid..wnlH><l,  whi.-h  T  haxv  )iad 
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Even  ill  the  younger  Ornithorhynchus  the  interior  of  the  os 
carunculse  (fig.  22)  is  in  part  hollowed  away  by  osteoclastic 
absorption.  Towards  the  dorsal  portion  of  its  interior  there 
appears  in  successive  sections  a  patch  which  shows  on  high  power 
examination  a  structural  character  indistinguishable  from  that 
of  hyaline  cartilage,  partially  calcified,  it  may  be,  but  which  has 
not  yet  undergone  neoplastic  ossification.  What  the  significance 
of  this  small  and  apparently  cartilaginous  vestige  may  be,  I  am 
unable  to  determine.  Whilst  embedded  in,  it  appears  tolerably 
sharply  distinguishable  from,  the  rest  of  the  osseous  tissue  of  the 
caruncle. 

The  further  details  of  the  anatomy  of  the  snout-skeleton  of  the 
foetAl  Monotreme  will  best  receive  elucidation  in  the  course  of  a 
description  of  the  plates. 


DESCRIPTION  OF  PLATES. 

Plate  xxxvii. 

Fig.  1  represents  a  view  of  the  left  side  of  the  septum  nasi  and  mesial 
aspect  of  the  interior  of  the  cartilaginous  capsule  of  Jacobson's  organ  (J.c.), 
as  exposed  by  a  sagittal  section  of  through  Model  i. ,  to  the  left  of  the  median 
plane.  The  cartilaginous  septal  fenestra  and  the  profile  outline  of  the  os 
caruncuIaB  [o.c)  are  well  seen.  Note  also  the  anterior  extremity  of  the  true 
vomer  (vo.)  and  the  cross  section  of  the  transverse  cartilaginous  lamina  [s.p.c.) 
of  the  secondary  palate. 

Fig.  2  gives  a  view  of  Model  i.,  from  front,  foreshortened,  with  the  os 
carunculaB  removed  in  order  to  show  more  clearly  the  cartilaginous  skeleton 
of  the  front  of  the  snout.  Only  one,  the  right,  of  the  two  premaxillary 
trabeculsB  which  are  continued  into  the  os  carunculee,  is  figured,  and  that  is 
cut  across  at  the  level  of  the  prerostral  notch  in  which  it  is  lodged. 

m.c.,  marginal  cartilage  of  upper  lip,  continued  behind  into  the  cartilage 
of  the  nasal  floor,  n.f.  ;•  s.n. ,  anterior  margin  of  septum  nasi,  forming  anterior 
boundary  of  cartilaginous  fenestra;  o/.n.,  cartilaginous  roof  of  nasal  cavity 
formed  by  alinasal;  px'.j  premaxillary  trabecula;  px".,  dorsal  lamina  of 
body  of  premaxilla. 

Fig.  3.  Ventral  aspect  of  Model  i.  The  os  carunculflB  {o.c. )  is  seen  in  front 
connected  by  the  slender  premaxillary  trabeculiB  (the  left  one  being  cut  short) 
ipx'.)  with  the  ventral  lamina  of  the  body  of  the  premaxilla  {px.)  and  with 
the  palatine  process  of  the  premaxilla  {p,px. ).    These  latter  lie  on  the  ventral 
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upect  (rf  the  cuiiloKiiicniB  mu^  door  (•./.)  and  (of.*.  >.  which  area 
Itl  front  aJid  Utenllj  vith  the  mugiiwl  c»rtil«gr  (■i.r.). 

(.»  ..wptDDi  n&ai  where  il  desofoili  uid  U  inteto^ted  into  and  o 
with  thf  autilne*  of  llie  na^kJ  floor;  m.p.r..  nafio-palxiike  foruuen  (Si 
duet);  /.c, eknUAgioaiis  eapmie  of  JKobaoD's  organ. and  J.c'..  itc  |iii»Hiiw 
ntramlt;;  «,V..  cd^c  ol  ventral  border  of  nepram  nui  which  is  lai^j 
hidden  l>7  llle  KaterioT  eitremilj  of  Uie  Timer,  <«.:  al.n.t.,  altnasal  torlanal 
rtdge  projecting  into  the  ctutilaKinons  nasal  cavitj;  ii.rf.,  nasal  doct  proeead 
lag  along  outer  lurfftce  ol  alinasal  vail  of  Dasal  carit;;  nj/'..  nasal  daS 
pMelltll  Inwardi  anil  piercing  alinaaal  near  ibi  TSnlral  border;  mx..  anierisi 
protongationot  maxilla  fonning  a  trough  which  lodgee  the  posterior  end  of  tb; 
ventral  laiaJna  o(  the  bod;  of  the  premaiilla;  nur .,  palatine  plate  of  m«»iiu- 
f.p.r.,  traniverae  cartitaginouB  lamina  developed  in  the  eecDndary  palate,  iu 
anterior  margin  (orming  the  true  anlerior  limit  of  the  skeleton  of  the  latter. 

Fig.  4.  Bight  lateral  aspect  of  Uodel  i. 

</.e..  w  carUDCulc  :  i.h.,  septnm  oaHi,  anterior  border  bounding  septal 
tenentra  (/ih-)  In  front;  cap,,  c;&rtilagiiiouE  boundar;  of  tuilerior  narial 
aperture; '(/.»..  alinasalw^  ol  naaal  cavity;  nj'.  nasal  floor;  m.r. .  margrnal 
cartilage  nt  anoot;  pji:,  dorsal  lamina  of  bod;  of  preinasilla ;  u.,  na«Hl  bone; 
BIX. ,  uiazllia  ;  ii,h.,  nasal  nerve;  n.ii,a..  notch  in  anterior  man^n  of  alinasal 
In  whiah  naaal  dact  turns  inwards  to  open  into  anterior  part  of  nasal  cavilj, 

T'ni.  •'i.  Saiiittal  seotion  elos«  to  left  side  of  septnm  of  Model  ii.  (snout  M 
IftrxiT  fiflal  Omilhorhynehiifi|. 
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Plate  xxxviiL 

Fig.  7.  Ventral  view  of  Model  ii. 

pr.n,^  prerostral  notch,  between  rostral  prolongations  of  marginal  cartilages, 
r.m.c;  px'.y  anterior  trabecoln  of  premaxilliB,  fused  here;  p.px.,  palatine 
processes  of  premaxilla;  pxJ.,  out  surface  of  continuity  with  ventral  lamina 
of  left  premaxilla;  px.^  ventral  lamina  of  right  premaxilla;  n./.,  nasal  floor; 
s.n'.t  ventral  edge  of  nasal  septum  where  it  enters  into  constitution  of  nasal 
floor;  J.C.,  cartilaginous  floor  of  capsule  of  Jacobson's  organ ;  p. tK>., bilateral 
prevomerine  elements  (anterior  portions  only)  representing  the  dumb-bell 
ossification. 

Fig.  8.  Dorsal  view  of  Model  ii. 

al.n',f  anterior  border  of  alinasal  cartilage,  with  nasal  duct  {n,d.)  turning 
inwards  in  front  of  it  to  enter  the  nasal  cavity.  Best  of  lettering  as  in  other 
figures. 

Fig.  9.  Sagittal  section  close  to  right  of  septum  in  anterior  two- thirds,  and 
lateral  view  of  posterior  third  of  Model  iii.  (foetal  EchidAa).  Here  the  os 
carunoulaB  is  seen  as  a  very  small  bony  nodule  (o.c);  the  premaxillary 
trabeculflB  {px'.)  extend  into,  but  not  through,  the  shallow  prerostral  notch, 
of  which  only  the  left  boundary  (r.m.c),  formed  by  the  rostral  prolongation 
of  the  left  marginal  cartilage,  is  seen. 

f.J.e. ,  opening  in  anterior  part  of  capsule  of  Jacobson's  organ;  c,p,,  cartila- 
ginous process  prolonged  backwards  from  alinasal  wall  behind  and  below 
narial  aperture.     Other  letters  as  in  other  figures. 

Fig.  10.  Anterior  view  of  Model  iii.,  the  right  anterior  part  of  the  model 
being  cut  away. 

al.n.,  cut  edge  of  alinasal  continued  ventrally  into  cartilage  behind  anterior 

narial  aperture;  cop. a.,  anterior* cartilaginous  margin  of  anterior  narial 

aperture;  c.ap.p,,  the  posterior  cartilaginous  margin  of  narial  aperture. 

Other  letters  as  elsewhere. 

Plate  xxxix. 

Fig.  11.  Ventral  view  of  Model  iii. 

pr.n.,  shallow  prerostral  notch;  pxK,  short  and  abruptly  truncated  pre- 
maxillary trabecula;  p. /kc.,  short  palatine  process  of  premaxilla;  j^a?. ,  ventral 
lamella  of  body  of  premaxilla;  n.p.c,  cartilaginous  gap  corresponding  to 
naso-palatine  canal;  p.p.c.t  short  and  isolated  cartilaginous  rod  forming 
skeletal  basis  of  papilla  palatina  (c/.  Broom,  11,  **p.c.").  This  corresponds 
with  the  palatine  cartilage  described  by  Broom  in  the  papilla  palatina  of 
various  Marsupials,  and  figured  by  him  in  Perameles  (7,  fig.  6,  **p.c."); 
s.p.c,  is  the  transverse  cartilaginous  lamella  which  develops  as  the  skeletal 
basis  of  the  secondary  palate,  and  is  to  be  compared  with  the  corresponding 
lamella  in  Omithorhynchus  as  seen  in  fig.  3,  B.p,c,;  <U.n.f.,  nasal  floor  formed 
by  the  ventral  extension  of  the  alinasal  cartilage;  «.n'.,  triangular  depressed 
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krea  tunned  hj  tbe  lentml  edge  of  the  septula  nasi  where  it  d«8Mad>  I 
bccomp  intercalated  into  the  natal  floor. 

Fig.  12.  Left  lateral  aspect  ol  Model  iii.  The  inteirupted  charaoter  of  tfa' 
oartilagiaous  botmdar;  of  the  anterior  nariul  aperture  is  apparent.  Thi 
posterior  aperture -cortilofie  [e.ap.p.)  ie  contiuuous  behind  and  JnterDall; 
with  ihc  olinosiU.  and  just  behind  tbie  attachment  the  alinosaJ  is  conUauu 
backward?  For  some  distance  as  a  tapering  conical  cartilage  visible  in  fig,  1 
(c.p.).  but  hidden  here  under  cover  of  the  premaxiUar?  eplint.  px".  Otbei 
letters  ae  elsewhere. 

Plate  \\. 

Figs.  18-21  represent  a  seriee  of  coronal  aectiona  through  the  region  o(  tb( 
snout  ol  the  younger  li;etal  Omithorhf  iichus.  The;  maj  be  collated  with  the 
figures  of  Mode]  i. 

Fig.  13  represents  the  20th  section  of  the  seriea.  the  os  caruncuUe  having 
first  appeared  in  the  12th  section.  The  section  cuts  the  tips  of  the  roitral 
prolongations  of  the  marginal  expuniions  ol  the  great  plate  of  cartilage  whioh 
behind  forms  the  nasal  floor.  The  prerostrol  notch  lies  between  the  tips  ol 
(he  cartilages. 

In  Kg.  li  the  premaxillarj  trabecules  continuous  above  with  the  oe  CAmn- 
culie  are  paesing  ventrall;  through  the  preroelral  notch  to  join  the  rest  ol 
the  preiDBiUIc 

In  Hif.  15  we  reach  the  plane  of  continuity  of  tbe  median  septal  bar  f«.n.) 
]ind  the  crtrtilHce  of  the  naaal  ttoor.  the  section  pHsain)-  just  in  front  of  the 
aeptiil  {eneatriL.  The  os  carunculo;  is  nolr  tapering  awa;  posteriorly.  In 
111.-.  H  Hi  tfii   iiii.Tt'iiiii^  i.ici   ihi'  tHiiiiirli'  is  ■^ouicwhsi  thickcnr.i.  ihi-Uf.'h 
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duct  of  Jacobson's  organ.     The  neuro-epithelium  of  the  latter  is  well  shown 

(i/.o.e.). 

Plate  xli. 

Fig.  20  represents  a  coronal  section  at  about  the  plane  of  the  posterior 
margin  of  the  lamella  marked  8,p.e.  in  fig.  3.  It  passes  through  the  inter- 
nasal  aperture  (t.a.)  below  the  septnm  nasi,  and  shows  the  now  tapering 
posterior  ends  of  Jacobson's  cartilages. 

Fig.  21  is  immediately  behind  the  plane  of  the  intemasal  aperture;  the  tip 
of  Jacobson's  cartilage  on  one  side  is  still  present,  whilst  the  vomer  has 
appeared  as  a  splint  on  the  ventral  border  of  the  cartilaginous  septum  nasi. 
Instead  of  the  cartilaginous  lamella  (s,p.e,)  seen  in  fig.  20,  we  now  have,  as 
skeletal  basis  of  the  secondary  palate,  the  palatine  plates  of  the  maxille 
{mx',).  Note  here,  as  well  as  on  one  side  of  the  previous  figure,  the  compact 
bundle  of  nerve-fibres  from  the  olfactory  bulb  passing  towards  the  hinder 
extremity  of  Jacobson's  organ  to  supply  its  neuro-epithelium. 

Plate  xlii. 

Fig.  22.  Portion  of  coronal  section  of  snout  of  specimen  '*  A "  of  foeta 
Ornithorhynchus.     Section  No.  23,  of  series.     Heematoxylin  and  picric  acid 
staining.     Magnification  of  100  diameters.     The  most  dorsal  portion  of  the  os 
carunculaB  exhibits  an  area  of  apparently  cartilaginous  character.     Its  cells 
are  larger,  vesicular,  and  have  very  distinct  capsules  around  them. 


OenercU  list  of  reference  letters, 

al.n.j  alinasal;  cU.n^.,  free  anterior  margin  of  alinasal;  al,n.f.,  alinasal 
forming  nasal  floor;  cU.n.t.,  alinasal  turbinal ;  arU.Tiar.,  anterior  nares; 
cap.,  cartilage  of  narial  aperture;  c.ap.a.f  cartilage  of  narial  aperture,  anterior 
moiety;  cap.p.,  cartilage  of  narial  aperture,  posterior  moiety;  /en.,  fenestra 
of  cartilaginous  septum  nasi;  gl.j  glandular  tissue;  t.a.,  intemasal  aperture 
above  secondary  palate;  «/.c.,  cartilaginous  capsule  of  Jacobson's  organ; 
f.J.c. ,  foramen  in  cartilaginous  capsule  of  Jacobson's  organ;  J.o.e,,  epithelium 
of  Jacobson's  organ;  J.oL,  olfactory  nerve-bundle  for  Jacobson's  organ; 
m.c,  marginal  cartilage  of  snout,  expansion  from  nasal  floor  cartilage; 
r,m,c. ,  rostral  continuation  of  above  by  side  of  prerostral  notch;  mx. ,  maxilla; 
rnx',,  palatine  plate  of  maxilla;  n.,  nasal  bone;  n,n„  nasal  nerve;  n.d.,  nasal 
duct;  n./.,  nasal  floor;  n. v.,  narial  valves;  n.p.c.,  naso-palatine  canal;  o.c.,os 
oarunculse;  pr.n,,  prerostral  notch;  p.p.c,  cartilage  of  papilla  palatina; 
p.vo*j  prevomer  (dumb-bell  ossification);  jxr.,  ventral  lamella  of  body  of 
premaxilla;  px '. ,  trabecula  connecting  os  carunculs  with  rest  of  premaxilla; 
px".,  dorsal  lamella  of  body  of  premaxilla;  p.px,,  palatine  prooess  of  pre- 
maxilla; 8. n.,  septum  nasi;  $.n',,  septum  nasi  where  it  descends  into  the  floor 
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al  the  mouth;  4.p.f.,  cutilaginons  l&mina  forming  skeleton  of  anterior  put 
ol  sHContJary  poUte;  ti.e.far..  comiGed  etrsta  ol  epidermis  ooveiinK  inrnDde: 
T..  tongue;  r-o.,  vomer. 
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Addendum. 

Since  the  above  paper  was  read  I  have  received  through  the  courtesy  of 
Dr.  J.  F.  van  Bemmelen,  a  copy  of  his  recently  published  contribution  to 
Semon's  Zoologische  Forschungsreisen  in  Australien,  &c. ,  on  the  subject  of 
the  Monotreme  skull  (der  Sohadelbau  der  Monotremen).  The  author  deals 
at  some  length  with  both  adult,  immature  adult,  and  young  conditions  of  the 
snout  skeleton,  summarising  and  discussing  the  views  of  previous  writers. 
He  adopts  the  designation  of  praevomer  for  the  dumb-bell-shaped  bone,  and 
defends  the  vomerine  theory  of  its  homology  from  certain  recent  criticisms 
of  Gtegenbaur,  which  would  seem  to  rest  on  a  misconception.  The  paper  is 
a  comprehensive  one,  and  may  be  consulted  in  connection  with  the  present 
publication,  although  dealing  with  substantially  older  stages  than  those  I 
have  been  privileged  to  work  with. 


Mr.  D.  G.  Stead  cxhiljited  a  Vwautiful  Sand-Eel  from  Cow* 
Bay,  Hawkesbury  River;  several  Bpecimens  of  two  specie«  o 
Loctutidte,  and  two  Geckos  from  Tanna,  Now  Hebrides;  sp«iciiDen 
of  CeralotAoa,  a  crUHtace,an  (lai-iiaitii:  chiefly  in  the  mouths  of  lh< 
Yelowt<ul{7VaeA»(Mi»);  and  the  ]&ryt6  oi  a  common  moth,  Affuriult 
!lli/sine,  Lewin,  which  at  present  are  doing  great  damage  to  thi 
yiiimg  grapes  in  t)ie  vicinity  of  Sydney. 

Ur.  Steel  exhibited  a  very  fine  collection  of  beautifully  pre- 
wrved  specimens  of  iliSerent  species  of  Peripatus  from  the  various 
AuBtralaaian  Coloiiie^f,  South  Africa  and  Chili. 

Mr.  Fnq^tt  exhibited  specimens  of  a  ladybird  beetle,  Crypto- 
/i«niu*  Montrimzieri,  Muls.,  the  larvM  of  which  have  been  very 

i  for  the  last  month  on  the  Norfolk  IfHand  and  Bunya 
round  Sydiif'j',  feeding  upon  a  scale,  Dactylopitts  auri- 
Musk.,  uhicli  if  it  wptv  not  thus  kopt  in  check  would 
-iilr,al-lr  .l,iiii;i-i-  lo  lli,-  invs.      As  the  liilVic  afl.^r  irf\- 


-i  ili,-> 


■   iK-in- 


Ml-,  I'lou^iill  uIm,  vlinuci  niltuic.  ,.f  ,-.  1\hii.'1is  ,S>.,v/,-/,/-;»», 
h,h;!;/r.;n,i,  S|M.s,  ,,hiil,  \v.y<  heri,  lar-eiy  u-i^d  in  AnifiK^a  t.> 
■  ■<.\vuy  Ihr  Cliin.-li  Kn^  (/;/;.-./«  /■un^pUru.^).  .U  iliis  |ir-(  is 
In-.'lv   ^lii,..i  tM  ill,-  Au.lv.ili.iii  rLllthei-leti  Btl- (-\>n,,  v.iufur). 

.Mr.  W".  S,  |.,ni  ,'\liiliitrd,  fn.Mi  llie  I  i.-u!u-i.  ;il  Niirvi-y  .Musnin., 
-I„',inirj,  nf  -.hnlr  fnmi  ih--  Sydwy  Harhoiir  G.lli,.ry  shafi  ;il 
;.,li,iairi  vbtaitu'd  -.U  ;l  <ir|.lli  ,>f "  J.-<7a  tV.-l,       The  .-pwimeu  -bows 
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several  examples  of  a  Schizoneura  (possibly  S,  (?)  austraXis^  Eth. 
ill.),  closely  allied  to  the  Indian  S,  gondtoanensisj  Feistm.;  on  the 
same  slab  is  a  frond  of  Glossopteris  hrowniana.  This  association 
is  of  great  interest  in  regard  to  the  Australian  range  of  the 
species.  The  unique  type  specimen  of  S,  (?)  austrcUis  was  collected 
from  the  roof  of  the  Bulli  seam.  In  India  the  genus  occurs  in  the 
Damuda  and  Panchet  divisions  of  the  Lower  Gond  wanas  associated 
with  Phyllotheca,  Glosaopteris,  GangamopteriSf  SphenopteriSy. 
I^oeggerathiopsisy  AlethopteriSf  MacrotceniopUriSy  Angiopteridium^ 
Sagenopteris  and  numerous  other  forms.  In  the  Argentine  Schi- 
zoneura is  associated  with  an  Upper  Gondwana  Flora  which 
contains  such  Australian  Mesozoic  types  as  Thinn/eldia  odontop- 
teroidea  and  Zev^gophyllites  elongatus. 

Mr.  North  reported  that  among  migratory  species  of  birda 
now  breeding  at  Roseville,  were  Euryatomua  pdcificuSf  Myiagra 
rubeciday  Gerygone  albigiilaris,  Myzomela  sanguinolentUf  LcUage 
tricolor,  and  Edoliisoma  teiiuirostre;  the  last  of  these  had  been 
noted  for  the  past  two  seasons  at  Roseville,  and  at  Waterfall  in 
1897-8.  During  the  month  Mr.  George  Savidge  had  taken  the 
egg  of  Cacomantis  variolosua  from  the  nest  of  Eopsaltria  capita, 
and  on  the  231^  inst.  Mr.  North  had  taken  the  same  species  of 
Cuckoo's  egg  from  the  nest  of  Rhipidura  rufifromis;  also  the  egg 
of  the  Bronze  Cuckoo,  Lamprococcyx  plagoausy  from  the  nest  of 
Gerygone  fiisca.  At  Ourimbah  he  also  noted  a  pair  of  Manarcha 
goiUdi;  and  a  small  flock  of  Donacicola  ccutaneothorax.  Both 
species  are  common  on  the  northern  coastal  rivers,  but  this  locality 
is  the  farthest  south  he  has  known  them  to  be  found. 


WEDNESDAY,  MAECH  2Gth.    1902. 

The  Twenty-Seventh  Annual  tieneral  Meeting  of  tbe  Socif 
was  lield  in  the  Liniieao  Hall,  23  Ithaca  Rood,  BUzabeth  Bi 
<in  Wednesday  evening,  March  26th,  1903. 

Mr.  J.  H.  Maiden,  P.L.S.,Jco.,  Preaideiit,  iu  the  Chair. 

The  Miiiute'i  of  the  previous  Annual  General  IMeeting  wt 
read  and  confirmed. 

The  President  delivered  the  Annual  Address. 

PRESIDENTIAL  ADDRESS. 

(Plate  xliii.) 
TkBhV:  OF  MATTEHS. 
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Introductory. 

On  the  occasion  of  the  Twenty-seventh  Annual  Greneral 
Meeting  one  is  gratified  to  be  able  to  report  that  during  the  past 
year  the  Society  has  fully  maintained  its  activity. 

Fourteen  Ordinary  Members  and  one  Corresponding  Member 
were  elected;  one  Ordinary  Member  and  one  Associate  Member 
resigned;  and  one  Ordinary  and  one  Corresponding  Member 
died. 

Dr.  Charles  Dagnall  Clark  practised  his  profession  for  a  num- 
ber of  years  at  North  Sydney,  and  died  on  5th  June  last  in  the 
midst  of  his  work,  aged  45  years.  He  was  an  enthusiastic 
entomologist,  especially  interested  in  Lepidoptera,  who  became  a 
Member  of  the  Society  in  July,  1899.  Among  his  professional 
brethren  as  in  private  life  Dr.  Clark  was  held  in  the  highest 
esteem. 

By  the  death  of  Professor  Ralph  Tate,  F.KS.,  F.G.S.,  on 
20th  September,  1901,  the  Society  lost  one  of  its  oldest  Corre- 
sponding Members.  His  first  contribution  to  the  Society's 
Proceedings  is  to  be  found  in  the  second  Volume  (p.  290:  read 
December,  1877).  His  last  to  the  Society  as  well  as  to  Science — 
**  The  Revised  Census  of  the  Marine  Mollusca  of  Tasmania, '^ 
prepared  in  collaboration  with  Mr.  W.  L.  May,  of  Hobart — forms 
Part  iii.  of  the  Proceedings  for  1901  recently  issued;  and  was 
passing  through  the  press  at  the  time  of  his  death.  Professor 
Tate  came  out  to  Australia  in  1875  as  the  first  occupant  of  the 
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Elder  Chair  of  Naturiil  Science  in  the  University  of  Adelaide;    ' 
atid  thereafter  actively  Ittbcptired  to  advance  a  knowledge  of  ihe 
flora,  fauna  and  geology,  primarily  of  South   Australia,  but  m    \ 
leading  up  to  the  consideration  uf  questions  of  an  Australian  or    . 
Aastralasian  character.       In  addition  to  an  extensive  series  ol 
papers  compnHed  in  the  twenty-five  published   volumes  of   tbe    | 
Trauaaetiona  of  the  Royal  Society  of  South  Australia,  Profes»wr    ' 
Tate  also  contributed  others,  at  some  time  or  other,  to  olmcMl 
every  scientific  Society  in  Australia.      Special  mention  maybe 
made  of  his  Presidential  Address  to  the  Biological  Section  of  tlie 
Austrahan  AKsociatiun  for  the  Advancement  of  Science,  at  the 
first  Sydney  Meeting  of  18S8,  in  which  he  proposed  a   threefold    , 
division  of  the  endemic  Australian  Flora  according  to  subregionx. 
Also   of    his    Preijidential    Address    to  the  AsBociation    at   th« 
Adelaide  Meeting  of  1893,  in  which  he  treated  of  a  Century'* 
Geological  Progress  in  Australia.     Professor  Tat«  was  a  member     i 
of  the  Horn  Scientific  Expedition  to  Central  Australia  in   1894; 
and  an  important  contributor  bo  the  botanical,  conchologic^  amj 
geological  sections  of  the  published  resultn  of  that  grwtt  under-     ' 
taking.      H,.  was  ,iU„  t],c  author  ..f  a  "  Handlwok  of  the  Flora 
..f  Rxlriitropi.^al  Su.itli  Auslrahii."  |.ul>lish.-d  in  1S90.      In  n  word. 
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Council  took  an  earlj  opportunity  of  placing  on  record  its 
appreciation  of  Mr.  Trebeck's  services  to  the  Society  as  Hon. 
Treasurer  during  a  period  of  nearly  four  years.  Mr.  J.  R. 
Garland,  M.A.,  was  elected  to  succeed  Mr.  Trebeck,  and  assumed 
office  on  5th  September,  1901. 

The  names  of  the  President,  six  Members  of  the  Council, 
including  the  President,  who  this  year  retire  in  accordance  with 
the  Rules — namely.  Professor  David,  Messrs.  Deane,  Garland, 
Hill,  Maiden  and  Trebeck,  and  of  the  two  Auditors — Messrs. 
Carson  and  Palmer, — but  who  are  eligible  for  re-election,  have 
already  been  communicated  to  you  by  circular. 

Thirty-eight  papers  contributed  during  the  year  were  accepted 
for  publication.  These  have  already  been  published  and  delivered, 
or  are  now  in  type.  The  100th  consecutively  issued  Part  of  the 
Proceedings,  with  twenty-one  plates,  completing  Vol.  xxv.,  was 
completed  and  distributed  as  far  as  possible  on  20th  May,  1901. 
Though  no  effort  whatever  was  made  to  make  this  particular  Part 
a  special  one,  it  will  be  conceded  that  its  varied  contents  very 
creditably  signalise  the  Century  Number  of  the  Proceedings.  In 
addition  to  this  Part,  three  Parts  of  the  Proceedings  for  1901 
were  issued  before  the  close  of  the  year.  Part  3  being  given  up 
entirely  to  **  The  Revised  Census  of  the  Marine  MoUusca  of 
Tasmania,"  by  the  late  Professor  Tate  and  Mr.  W.  L.  May. 

When  completed  it  will  be  found  that  both  in  regard  to  the 
importance  of  the  papers  and  to  the  illustrations,  last  year's 
Volume  will  take  a  good  place  in  the  now  steadily  growing  series 
which  the  Society's  publications  make  up. 

With  the  acquisition  of  the  late  Sir  William  Maclea^^'s  legacy 
for  the  endowment  of  Bacteriological  research,  the  Society,  as  an 
educational  agency,  entered  upon  a  new  phase  of  usefulness 
which  has  already  had  time  to  begin  to  bear  visible  fruit. 
During  the  three  years  (1899-1901)  in  which  the  Bacteriological 
Laboratory  has  been  in  working  order,  three  pupils  have  received 
one  or  more  courses  of  laboratory  instruction — one  in  1899;  two 
in  1900,  one  of  whom  came  from  Adelaide  for  the  purpose;  and 
one  in  1901.       The  three  Volumes  of  the  Society's  Proceedings 
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The  first  botanical  paper  to  be  met  with  in  the  Proceedings  is 
a  popular  account  of  the  Flora  of  Northern  Queensland,  by  Mr. 
F.  M.  Bailey,  which  appeared  in  the  second  Volume  (p.  276). 
A  popular  paper  "On  the  Ferns  of  Queensland, ''  from  the  same 
pen,  appeared  in  the  nexfc  Volume  (p.  118).  Another  popular 
paper  on  the  introduced  Plants  of  Queensland  will  be  found  at 
p.  26  of  the  fourth  Volume;  and  the  first  descriptive  botanical 
paper,  also  by  Mr.  Bailey,  "On  a  new  Species  of  Fern,  Asplenium 
Prenticei"  at  p.  36  of  the  same  Volume.  In  the  same  Volume 
also  the  Rev.  Tenison- Woods  and  Mr.  Bailey  write  on  the  Bris- 
bane Flora.  In  the  fifth  Volume  the  indefatigable  Bailey  has  a 
paper  on  the  "  Medicinal  Plants  of  Queensland,"  and  another  on 
two  new  Queensland  Ferns.  Tenison- Woods  and  Bailey  write  on 
the  Fungi  of  New  South  Wales  and  Queensland;  and  the  latter 
describes  a  new  species  of  Nepenthes.  In  the  fifth  Volume  also 
Baron  von  Mueller  makes  his  d^but  (p.  286)  with  Notes  on  the 
Flora  of  Mt.  Dromedary;  and  this  is  followed  (at  p.  288)  by  Rev. 
Dr.  Woolls'  maiden  paper  on  the  "  Eucalypts  of  the  County  of 
Cumberland."  To  the  sixth  Volume  both  Mr.  O'Shanesy  and 
Rev.  B.  Scortechini  were  contributors,  so  that  by  this  time,  under 
the  influence  of  a  completed  Flora  Attstraliensis,  the  ship  of  botany 
might  be  said  to  be  now  fairly  launched.  It  will  be  seen  what 
a  prominent  part  Bailey  took  in  the  botanical  work  of  our  infant 
Society. 

I  knew  the  late  Rev.  Dr.  WooUs  well,  and  useful  as  some  papers 
read  before  this  Society  are,  I  always  feel  that  they  do  not  do  full 
justice  to  his  botanical  knowledge,  on  account  of  his  great  diffi- 
dence in  expressing  his  opinions.  He  would  freely  and  fully 
place  his  stores  of  information  at  the  disposal  of  others,  but 
rarely  could  he  be  persuaded  to  appear  in  print.  He  seldom,  if 
ever,  published  a  new  species,  although  to  others  (almost  invari- 
ably to  Mueller),  he  would  indicate  what  he  deemed  to  be  new  and 
would  leave  the  credit  of  publication  to  others.  Mr.  E.  Haviland 
was  another  of  the  early  botanical  contributors  to  our  Proceedings. 
He  is  still  alive,  though  feeble  from  great  age,  and,  like  WooUs, 
he  was  very  adverse  to  see  his  name  in  print.  Though  a  good 
49 
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fljBtAmatist  OS  r^fr&rds  Fort  Jaclraon  plonU,  roorpfaologr  and 
pbysiulogy  were  bis  forte.  For  years  he  and  I  spent  our  ijatar- 
dkys  together  on  botAiiical  excursioos,  and  1  owe  mac-h  to  (he 
f&lherly  way  in  which  he  imparted  iiuitraction-  An  tustaoo'  uf 
hiH  dilfidencv  in  presenting  statements  i«  his  reference  to  ibc 
stit^tna  in  Boronia  pinnata,*  Sm.,  in  which  he  ctearlv  indicated 
the  rediscovery  of  Sieber's  B.  ^orHiunda,  which  Mueller  did  not 
agree  to  until  several  years  later.t 

WoolU  and  Haviland  were  the  two  Sew  Soath  Wjdes  botanisU 
^^  whom  our  Society  in  its  early  days  owed  most,  and  their  per- 
tunal  influence  upon  yoang  membera  a  decade  and  a  half  ami 
inure  ago  will  long  be  felt  with  gratitude.  Although  not  a 
bntAnist,  the  founder  of  this  Society,  the  late  Sir  William  Maoleay, 
will  ever  be  alTectiouately  remembered  by  the  older  botanical 
members.  He  used  to  organise  all-day  Saturday  excursions  to 
inUiresting  localities,  always  bearing  in  mind  the  wishes  of 
botaniKts;  and  if  the  places  were  difficult  of  access,  the  cost  of 
cinveyance  woidd  be  generously  defrayed  by  himself,  and  usually 
lie  would  insist  on  bringing  a  weli-stocked  hamper  of  provisions. 
He  usi-d  to  take  j^i-eat  interest  in  our  work,  asking  many  'lueKtions, 
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in  the  colour,  texture,  and  scaling  of  the  bark,  and  in  the  rami- 
fication and  general  appearance  of  these  trees,  more  readily 
distinguish  them  than  botanists  have  as  yet  been  able  to  do."  I 
do  not  doubt  that  the  names  on  the  Vienna  specimens  are  some 
of  those  referred  to  by  Brown,  and  it  is  my  intention  to  shortly 
publish  them  with  their  botanical  equivalents,  and  some  notes  on 
CJaley's  career,  in  the  Agricultural  Gazette  of  New  South  Wales. 

Through  the  kindness  of  the  Hon.  Phillip  Gidley  King,  M.L.C., 
grandson  of  Governor  King,  I  have  been  enabled  to  critically 
examine  his  fine  collection  of  coloured  drawings  of  New  South 
Wales  plants  executed  by  I.  W.  Lewin  from  about  1805  to  1808 
for  Governor  and  Mrs.  King.  Little  is  known  of  Lewin,  but  he 
was  of  course  a  contemporary  of  Caley,and  doubtless  obtained  some 
botanical  assistance  from  the  latter.  They  were  shipmates  on  at 
least  one  occasion.  Most  of  the  drawings  are  of  the  indigenous 
vegetation  of  Port  Jackson;  a  few  are  of  weeds  and  other  intro- 
<luced  plants.  Botanical  dissections  are  given  in  a  number  of 
instances.  I  have  Mr.  King's  permission  to  publish  my  deter- 
minations, which  I  hope  to  do  shortly.  Besides  these,  Mr.  King 
has  two  beautiful  paintings  by  Lewin,  really  artistic  productions. 
Both  are  on  parchment  (perhaps  old  drum-heads),  each  measuring 
21  X  18  inches  without  the  frames.  One  is  the  Waratah  {Telopea 
^pecioaissima),  and  is  signed  "  I.  W.  Lewin,  Nov.  20th,  1805, 
New  South  Wales."  The  other  is  the  Gigantic  Lily  (DoryaiUhes 
excelsa),  and  is  signed  **  I.  W.  Lewin,  A.L.S.,  New  South  Wales, 
June  19th,  1808."  Surely  we  may  include  Lewin  amongst  the 
small  band  of  those  who  diffused  a  knowledge  of  our  fiora  during 
the  early  years  of  the  nineteenth  century.  If  he  depicted  a  bird 
on  a  tree,  a  twig  was  usually  so  carefully  drawn  that  the  tree 
may  be  botanically  determined.  It  is  hoped  that  no  eflfbrts  will 
be  spared  to  collect  all  that  is  known  of  the  work  of  this — the 
first  Australian  scientific  artist.  Following  is  information  in 
regard  to  Lewin  taken  from  the  **  Historical  Records  of  New 
South  Wales  "  :— 

Vol.  iii.,  358.     The  Duke  of   Portland  writjds   to   Governor 
Hunter,  under  date  6th  February,  1798 — "Mr.  Lewin  is  a  painter 
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*i»l  ilrawer  in  K&tunI  Hutorj',  «iid  being  dwiroo*  at  ] 
bU  •tudie*  in  a  ununtry  whicli  cuuiai  fkil  to  imprtn*  tb«t  br«iii 
(if  kno*Me;K,*  you  will  kituw  him  the  iuuaI  GcivemmMit  ntia 
'luriiiK  hill  reiiiltrncv  in  the  iMulMncRL" 

Vol.  iv.,  30ft.  Oorenior  King  to  Ueuteiuuit  Urant,  5iii  Hmid 
l»OI,  in<ilra(.-linjf  liim  tu  riMeivi>  Caley  on  board  the  Brig  om 
rnamlMl  by  ilic  inltee  for  tb"  purptw*!  of  exploring  the  aonth-eai 
uoavt.  Hi'  luldR— "  I  have  alito  allowed  Mr.  Lewiii  to  emhnHc  a 
Iwiard  til"  ht^f,  for  ihe  purpoHe  of  c«llecting.  to  whom  ^on  wi 
alwi  aflViril  xuclt  ouuMional  nuivtaiice  a*  may  be  io  your  power. 
(Km  al«>  )>.  ^-'itl.) 

Vol,  iv.,  417.  Hurgeon  Harriit  to  Governor  King,  trot 
IluiitM^pt  lUvur,  ^nUi  June,  1801.  "  Mr.  Lewln  also  says  be  hi 
mfl  with  new  binU." 

Vol.  iv.,  4nO,  IRl,  U<>ut«nan(-Oolonel  Pateraon  in  his  jounia 
at  Ilunlar't  llivor  tpeaki,  under  dat«B  June  39th  and  July 
(1801),  of  iiein){  uucomputiietl  by  Mr.  Lewin. 

Viil.  vi.,  IlO.'i,  Ddiiuiy-CiHniniHsary  Fit/  writes  to  Under 
S«rri'ljiry  (.'liii(iimiii,  under  date  I5th  October,  1807 — "Lewin 
l.l„.  „yU.iin,li,i.  i,  „„«  ,i,l)r,iiM:-n  bos  i.f  ^pHh  of  Ihe  plants,  etc, 
.,f   Hi.   r..„uU-^,  "lii.l,   I  .h.-,ll  >r„.i  (,,  V..11  l.v  Ib.-Oiirlii^st  fonvfv 
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spring  of  1808.     I  have  a  specimen  collected  by  him  as  late  as 
5th  February,  1810. 

3. — Some  Botanical  Matters  op  Local  Interest. 

The  starting  of  the  International  Scientific  Catalogue  in 
London  last  year  will,  as  time  rolls  on,  be  of  increasing  interest 
to  us  in  Australia.  The  Royal  Society  of  New  South  Wales  has 
undertaken  the  functions  of  a  Regional  Bureau,  and  a  large 
number  of  slips  have  already  been  sent  to  London.  As  regards 
botanical  matters,  nearly  the  whole  of  the  slips  sent  were  of 
papers  contributed  to  the  Linnean  Society  of  New  South  Wales. 

The  establishment  of  a  new  series  of  the  Botaniaches  CerUral- 
hlatt  as  the  official  organ  of  the  International  Association  of 
Botanists  became  an  accomplished  fact  at  the  new  year,  and  a 
valuable  and  improved  record  or  precis  of  work  in  all  branches 
of  botany  is  available  to  votaries  of  the  science. 

An  important  outcome  of  the  International  Congress  of  Botany 
held  at  the  Paris  Exhibition  in  1900,  and  which  I  had  the  honour 
of  attending,  has  been  the  appointment  of  an  International  Com- 
mission for  the  purpose  of  preparing  I'esolutions  and  papers  with 
a  view  to  the  unification  of  the  principles  regulating  botanical 
nomenclature.  I  have  been  appointed  a  member  of  this  Commis- 
sion, and  will  in  due  course  inform  members  of  this  Society  of  the 
steps  that  are  proposed  to  be  taken  with  the  view  to  the  settle- 
ment of  this  vexed  question.  The  second  meeting  of  the  Congress 
will  take  place  in  Vienna  in  1905. 

During  my  term  of  office  Mr.  James  Britten,  of  the  Department 
of  Botany  of  the  British  Museum,  has  placed  us  under  great  obli- 
gation by  the  publication  of  Part  ii.  of  the  "  Illustrations  of  the 
Botany  of  Captain  Cook's  Voyage  round  the  world  on  H.M.S. 
Endeavour  in  1768-71."  The  plates  are  Nos.  101-243,  and  the 
originals  were  drawn  under  the  direction  of  Banks  and  Solander. 
Apart  from  the  special  Australian  value  of  this  classic,  the  work 
is  of  interest  to  botanists  everywhere,  in  that  it  depicts  a  number 
of  plants  not  hitherto  illustrated.  Personally  I  wish  that  Mr. 
Britten  could  have  adopted  a  different  nomenclature  in  many 
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I.  especioJIy  iia  I  doubt  whether  some  of  the  ehungea  be 
Una  asnctioned  will  ever  receive  general  endorsem«nt  :n  this 
uontineDt.  But  this  U  really  *  minor  matUsr,  and  Hhould  out 
ditniniiih  our  iudebtcdne.sa  to  the  Trustees  of  the  British  Alusenin, 
and  to  Mr.  Britten  for  the  service  they  have  done  in  making 
thiwe  illustrations  available  to  us. 

The  appearance  of  an  important  work  by  Webber  on  tlie 
fecundation  of  Zamta*  is  of  special  interest  to  us  in  a  countrr 
where  Offcadeir  are  so  well  developed.  Spermatogenesis  in  plants 
(Ci/ca'tofF  and  Giitgko)  was  only  announced  in  1896  by  ibe 
Jiipane^e  botanists  Hirase  and  Ikeno,  and  Dr.  Webber's  work, 
iK-gun  in  1897.  in  rich  in  original  matter,  and  contains  a  valuable 
bibliography.  I  do  not  doubt  that  our  Auj^tratian  physiologists 
will  tind  his  research  full  of  inspiration. 

The  most  serious  loss  to  Australian  botanical  science  during; 
the  year  ha»  been  the  death  of  Professor  Ralph  Tate  of 
Adelaide,  to  whose  life-work  I  have  already  alluded.  He 
WON  one  of  the  race  of  all-round  naturalists,  and  achieved 
distinction  in  several  branches  of  science  In  botany  he  was  a 
bi-ilii>M)t  •^vslenrntist  of   the 
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This  work  does  not  prevent  the  publication  of  occasional  papers 
on  Queensland  and  New  Guinea  plants  (sometimes  describing  new 
species)  in  the  columns  of  the  Queensland  Agricvltural  Jotirnaly 
and  those  who  know  the  genial  old  veteran  wish  him  still  many 
years  of  useful  service  in  making  better  known  the  marvellous 
botanical  wealth  of  the  northern  State. 

Mr.  J.  G.  Luehmann,  Curator  of  the  National  Herbarium  of 
Victoria,  is  hard  at  work  arranging  the  supplementary  collections 
in  that  fine  herbarium — solid,  useful  work  that  leaves  him  but 
little  time  for  original  research. 

The  Hobart  Meeting  of  the  Australasian  Association  for  the 
Advancement  of  Science,  held  in  January  last,  was  not  as 
botanical  as  usual,  and  were  it  not  for  Members  of  our  Society 
there  would  have  been  no  botanical  contributions  at  all.  There 
was  a  good  gathering  of  Australian  botanists  who  returned  laden 
with  specimens  from  Tasmania. 

In  our  own  Proceedings  Mr.  R.  H.  Cambage  has  continued  his 
useful  "  Notes  on  the  Botany  of  the  Interior  of  New  South  Wales"; 
Mr.  Watts  has  some  records  of  Richmond  River  Hepatics;  and 
Mr.  D.  Mc Alpine,  of  Melbourne,  has  a  paper  on  the  **  Shot-hole 
Fungi  of  Stone-fruit."  The  Macleay  Bacteriologist  (Mr.  R.  Greig 
Smith)  has  contributed  papers  upon  "The  nature  of  the  Bacteroids 
of  the  Leguminous  Nodule  and  the  Culture  of  Hhizohium  Ugu- 
mhiosanun"  upon  Vibrio  tienitrificans,  and  upon  **  Bacteria  and 
the  Disintegration  of  Cement."  In  the  last  paper  it  is  shown 
that  the  decay  occurring  in  the  cement  work  of  water  canals  and 
reservoirs  cannot  be  traced,  as  has  been  suggested,  to  the  action 
of  certain  bacteria,  but  to  the  chemical  and  physical  action  of 
the  water  upon  inferior  cement.  In  "  The  Gum  Fermentation  of 
Sugar-cane  Juice  "  he  described  the  isolation  of  Bacillus  levani- 
formans,  n.sp.,  which,  in  the  manufacture  and  refining  of  cane 
sugar,  causes  a  direct  loss  by  the  formation  of  gum,  and  an 
indirect  loss  by  the  gum  retarding  the  crystallisation.  The  loss 
does  not  stop  there,  for  the  bacillus  inverts  the  sugar  in  the 
juice,  and  also  continues  the  degradation  in  the  crystals  after 
manufacture  during  storage  and  transit,  as  has  been  shown  in 
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"Tlie  r>«>t*ri oration  of  Raw  and  Refined  Sugar  CrTat*]a  in  Bulk 
The  bacilluH  may  also  cauae  "Tbe  Acid  Fermentstioa  u< -R* 
Suge-t  CrjHtaia."  The  bacillus  was  found  in  scgar  from  widei 
'litLanl  landK.  from  beet  as  well  an  from  t^oe  Hu^r;  aod  it 
tiociely  is  to  be  congratulate  upon  tbe  fact  that  tbls  univem 
anil  important  agent,  which  entaiU  ^o  great  a  low  lu  a  ht>^ 
industr}',  h»a  been  diecovererl  and  invefitigated  in  itA  laboivtori 
Mr.  Qreig  t^mith  is  doing  excellent  work,  and  is  justifying  tb 
sagacity  of  our  founder  who  provided  tbe  means  by  which  sue 
researches  are  possible  under  the  auspices  of  tbe  Society. 

4. — Thk  Forbbtrv  Qubstion  in  Nkw  Sturrn  Wmjss, 

A  few  months  ago  I  delivered  a  lecture  before  our  Roja 
Society  on  the  "  Forests  of  New  South  Wales,"*  in  which  I  gavi 
some  /iirU  tn  regard  to  tbe  trees  and  timber  of  this  State.  J 
now  proptoae  to  follow  up  these  facts  with  some  opittione  in  regart 
to  local  forestry  matters  worth  consideration.  Although  I  havi 
given  attention  t«  Australian  forestry  for  many  years,  T  havi 
neithnr  oci-nlt  nur  hernic  remedies  to  apply  at  the  present  lime, 
but  evury  frk'rid  of  thu  Forest  Department  will  admit  that  iu 
u^eriiliii-ss  nit)  1.^  i-iiliiuimL  First  i.f  nil  let  us  take  •it..c-fc  of  oui 
t.irrsl i>.-.      I.i'(    ili.^n.   !«■  .uTLiiuiily  define),  and   l.'i    tlio-. 
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It  has  been  decided  to  classify  our  forests,  but  no  method  will 
be  satisfactory  that  is  not  based  on  the  ecological  principles 
referred  to  below  at  p.  776.  We  have  not,  however,  full  data  at 
present  to  make  a  final  classification  of  our  forests ;  these  will  be 
secured  as  our  botanical  survey  is  pushed  on. 

I  understand  that  the  classification  of  the  timber-bearing  lands, 
so  as  to  define  their  relative  values  for  growth  of  timber  and  for, 
agricultural  purposes,  has  been  proceeding,  under  the  auspices  of 
the  Forest  Department,  for  the  past  three  years,  and  is  to  a  large 
extent  completed.  To  finish  this  work,  and  to  settle  the  differences 
of  opinion  existing  in  many  special  instances  between  the  Lands 
and  Forest  officials,  will  be  the  task,  I  understand,  of  the  Commis- 
sion of  Experts  that  the  Minister  for  Forests  (Hon.  Walter 
Bennett)  has  stated,  in  the  press,  it  is  his  intention  to  appoint. 

Then  I  would  enunciate  the  axiom  that  we  require  to  take 
stock  of  the  trees  upon  the  national  property.  What  kinds  have 
we  ?  Where  are  they  ]  Where  do  they  flourish  best  1  What  is 
their  state  of  maturity  ?  For  what  purposes  are  the  trees  best 
suited  1  Can  we  answer  all  these  questions?  I  fear  not,  and 
until  we  can  do  so  much  better  than  at  present,  I  am  afraid  that 
our  dealings  with  our  forests  will  be  based  on  empiricism.  We 
ought  to  be  in  a  position  to  inform  an  interested  enquirer,  at 
short  notice,  in  what  part  of  the  country  there  is  to  be  found 
timber  best  adapted  for  a  certain  purpose^  and  in  what  approxi- 
mate quantity.  Until  we  get  this  survey,  which  need  not  be 
minute,  of  our  resources,  I  am  afraid  we  shall  not  have  a  Forest 
Department  which  will  command  the  full  confidence  of  the 
country. 

To  avoid  tedious  reiteration,  may  I,  at  this  place,  be  pardoned 
if  I  refer  to  some  remarks  addressed  by  me  to  our  Royal  Society 
in  1897  ;*  I  do  not  intend  to  repeat  them. 

This  botanical  survey  of  which  I  have  spoken,  will  lead,  by  the 
quickest  road,  to  an  accurate  knowledge  of  the  properties  of  our 
timbers.     There  is  no  stimulus  to  enquiry  more  keen  than  that 

*  Journ.  B.  Soc.  N.  S.  Wales,  xxzi.,  62,  67,  68. 


of  pecuniary  interest,  and  the  commercial  man  will  iMCfrtain  the 
viilue  of  a  timber  for  his  own  purposes  if  he  bo  gi\-en  an  oppor- 
tunity. For  all  commercial  purposes  there  must  be  {M  a 
sufficiency  of  the  article  :  ('2)  continuity  of  supply.  Bow  cati  n 
miin  Ijn  Assured  of  this  except  by  a  botanical  survey  I  He  sees  a 
piece  of  timber  and  eays — "ThtH  will  do  Admirably  for  a  oert«in 
purpoee,"  or  "  If  I  had  a  large  supply  of  this  timber,  I  oould 
utilise  it  at  once."  These  ntatcmenta  have  lieen  made  to  me 
hundreds  of  times  by  AustralianH,  and  by  visitors  anxious  to  do 
liUHiness  with  us,  but  they  have  often  been  stopped  at  the 
threshold  by  my  inability  to  ttnt^wer  tbe  pertinent  questions  to 
which  I  have  referred.  I  therefore  would  pot  the  botaniiiKl 
Hurvey  (or  whatever  name  one  may  choose  to  call  it)  amon^t 
the  very  Urst  of  the  duties  to  be  undertaken  by  a  Forest  Depart- 
ment. Examination  of  our  timbers  can  go  steadily  on  evr-n 
before  a  survey  is  mnde,  but  such  examination  must  be  fitful  and 
incomplete  until  it  receives  tbe  stimulus  of  the  attention  of  usen 
of  timber  and  other  commercial  men  actuated  by  aelf -interest. 
It  is  not  for  me  who  have,  perhaps,  been  longer  engaged  in 
the  identification,  properties, 
other   public  Kervant   in    Xcw 


W;, 


I")"' 


idi. 


!■  -iM.iihi    1...  iMivt'iilly  .■Ul   l>^,.,■  iuiil   (ti.-ri  .A.>-.,:\.   if 


prbsidbnt's  address.  755* 

I  would  protect  the  forests  at  the  heads  of  watercourses  and 
in  broken  country  generally.     Much  country  of  that  character 
is  of  no  use   for  agriculture,  and   its   dedication  for   forestry 
purposes  would  not  excite  the  cupidity  of  persons  in  search  of 
land. 

I  have  already  hinted  that  planting  as  a  source  of  timber 
should  not  be  undertaken  on  a  large  scale  in  New  South  Wales. 
The  initial  cost  of  careful  planting  and  protection  of  the  young 
plants  can  only  be  justified  in  exceptional  circumstances.     Some 
well-meaning  friends  would  urge  us  to  establish  plantations  of 
soft-woods,  eg.,  the  Pines  of  the  Baltic  and  North  America,  the 
Redwood  of  California,  and  so  on,  but  our  climatic  conditions  are 
so  different  to  their  native  countries,  that  we  cannot  hope  to 
compete  commercially  in  the  production  of  such  timbers.     Ours 
is  a  country  that  naturally  produces  hardwood,  and  it  seems  to- 
me that  we  should  promote  the  growth  of  the  best  of  those,  and 
rely  upon  the  competition  of  trade  to  supply  us  with  soft-woods 
in  exchange.     Of  course,  if  expenditure  of  money  be  no  object, 
we  can  establish  plantations  of  soft-woods,  but  to  secure  this  we 
may  require  to  utilise  land  adapted  to  agricultural  purposes,  and 
to  expend   funds  on  nursing  plants  for  which   the  commercial 
returns   will  be  altogether  inadequate.     In  a  country  such  as 
ours,  in  which  the  functions  of  government  are  so  extensive,  it  is 
sometimes  desirable  to  ask  oneself  the  question,  "Would  I  incur 
this  expenditure  on  private  account?"     I  am  referring  now  to- 
the  question  of   the  cultivation  of   soft-woods.      But  I  would 
certainly  make  experimental  plantations  of  Silky  Oak  (Greviltea 
rohuata)  in  some  of   the  drier   districts  which   experience  has 
already   shown    suitable   to   it,    and    the   Red   Cedar   (Cedrela 
auatralis)  should  be  judiciously  re-planted  in  country  from  which 
it  has  been  well-nigh  exterminated. 

Of  far  greater  importance  than  actual  planting  operations  by 
the  Forest  Department  would  be  the  education  of  our  citizens  in 
tree-planting.  It  must  be  remembered  that  our  people  are  not  a 
race  of  tree-planters,  and  many  of  them  to  whom  trees  would  be 
of  the  greatest  advantage  for  shade,  shelter   belts  and   other 
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]jur[H>«eN,  liave  no  iDtelligeot  idea  of  pUnting.  Henc*  they  wfts 
monry  nii<l  time  utxl  tlien  draw  conclimons  ih&t  it  ie  usrl<>H« 
proceed  further.  We  have  many  difficulties  in  regwrd  to  ■ii 
'Cliiiiat«,  but.  Home  are  'jurmount&ble  br  properly  direct^  energy 
I  am  uf  opinion  that  practical  demonstrations  in  the  cuunti 
'districts  by  skilled  tree-planters  from  the  Forestry  Departmei 
on  "  How  and  when  to  plant  a  tree  and  liow  to  care  for  it  wIm 
planted,"  vould  be  the  niPiana  of  causing  treen  to  be  planted  whei 
•they  ore  most  wanted,  and  where  they  would  be  most  cared  fa 
Such  plantations  would  neither  be  a  Hource  of  anxiety  nor  expeni 
-to  the  Stat*!,  though  of  great  advantage  to  her  citixenK. 

The  planting  of  trees  in  the  We-alcrn  plains  is  a  question  tlu 
TOuat  receive  ■ierions  attention  at  an  eavly  dat«.  It  is  one  thi 
should  be  undertaken  or  supervised  by  the  Forestry  Departnien 
a  sul^b^a^ch  of  which  should  be  responsible  for  plantatiorus  i 
the  arid  west,  the  conditions  being  special.  The  object  of  tK 
growing  in  such  districts  is  nut  entirely  for  conversion  inl 
timber — perhaps  such  an  object  is  a  subordinate  one — bat  a  rer 
■important  result  would  he  the  amelioration  of  the  condition  c 
the  residents  in  that  tiying  climat-e.  That  Ijeing  so,  succeR.^  : 
not  to  Iteineasni'efl   by  the  Treasury  I'eceipts  from   such   forest: 
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that  its  sole  object  is  the  furnishing  of  timber  to  the  saw-miller. 
That  is  but  one  object,  albeit  an  important  one,  other  phases  of 
forestry  being  the  combating  of  drift  sand  (alluded  to  below) y. 
planting  for  the  mitigation  of  floods,  the  up-keep  of  river  banks, 
the  planting  of  shelter-belts,  and  so  on.  The  forester  has  as  much 
right  to  claim  credit  in  the  national  balance  sheet  for  improve- 
ments such  as  these  as  from  the  revenue  arising  from  timber 
royalties.  The  recently  published  Report  of  the  Western  Lands 
Commission  has  vividly  brought  home  to  us  the  fact  that  dealing 
with  sand -drifts  is  not  a  coastal  question  confined  to  Sydney  and 
Newcastle,  but  one  of  magnitude  to  the  far  West,  and  one  that 
must  be  coped  with  in  the  near  future  unless  we  are  prepared  to- 
abandon  large  areas  of  pastoral  country.  The  question  of  dealing^ 
with  drift  sand  belongs  properly  to  a  Forest  Department,  and  it 
is  of  such  great  local  importance  to  both  east  and  west  of  our 
State  that  I  would  not  continue  to  leave  it  be  dealt  with  in  a 
desultory  manner,  but  would  make  a  sub-branch  of  the  Forestry 
Department  responsible  for  this  service. 

It  has  been  suggested  that,  as  soon  as  possible,  a  highly  trained 
forester  from  Europe  or  India  should  be  appointed  to  take  charge - 
of  our  forests.  My  own  view  of  this  suggestion  is  that  it  is  a 
plausible  one,  but  that  it  should  not  be  looked  upon  as  a  panacea 
for  what  is  admittedly  an  unsatisfactory  state  of  affairs.  In  the 
first  place,  if  we  were  to  bring  a  man  accustomed  to  treat  forests 
with  despotism  tempered  by  benevolence  into  New  South  Wales^, 
which  possesses  one  of  the  most  democratic  governments  in  the 
world,  and  which  spirit  of  government  has  been  largely  applied 
to  our  forests,  what  would  be  a  foregone  conclusion  ?  If  he  were 
a  Hrm  man  he  would  come  into  collision  with  vested  interests 
immediately;  if  he  were  a  weak  one,  he  would  speedily  lose  heart 
in  contemplation  of  the  impossible  task  set  him;  in  either  case,, 
in  my  opinion,  the  experiment  would  be  doomed  to  failure.  Then 
again,  our  forests  are  mainly  those  of  Eucalypts,  one  of  the  most 
difficult  groups  of  plants  in  the  universe,  and  a  stranger  must  be 
a  few  years  before  he  can  obtain  a  knowledge  of  them  sufficiently 
intimate  for  the  purposes  of  the  conser\*ator.     My  view,  more 
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thftii  i>[ice  expressed,  Ja  that  our  peuulW  conditions  iiei:««>sit«t«  itw 
Hutting  np  of  n  specially  adapted  Rydtem  of  AustraiisD  forestry,  fi* 
I  know  of  no  country  whose  methods  L'an  safely  be  trau-iplantn) 
without  much  &lleratian.  Of  course  the  persona]  eijuatioD  in 
forestry  in  am  important  owe—  there  may  be  a  mao  whose  experi- 
eiiL-e  and  whose  personality  would  enable  him  to  successfully  deal 
with  our  forettt  questiuns  from  the  ntart,  hut  he  haa  to  be  found. 
I  think  we  should  first  set  uur  house  in  order,  obtain  a  temperate 
Forest  Act,  the  pausing  of  which  can  ouly  be  secured  by  ft  spirit 
of  compromise,  obtuin  knowledge  of  our  own  forest  lands  and  uf 
the  timbers  upon  them;  all  these  things  can  be  done  with  sufficient 
thoroughness  in  from  three  to  five  yearu,  by  which  time  I  do  not 
doubt  that  the  Minister  in  charge  of  Forests  will  be  able  to  offer 
the  po8t  of  Acting  Conservator  to  a  man  with  special  ijualiftca- 
tinns.  We  have  made  so  many  mistakes  in  the  past  in  dealing 
with  our  forests  that  I  venture,  thus  imperfectly,  to  outline  a 
policy  which  I  submit  is  sound,  and  which  is  certainly  safe. 

From  my  remarks  it  will  be  observed   that  my  view  of  the 

■  ilM-ratinniLtidrespiuisiliilitifisof  a  Forest  Department  is  that  they 
Imv.-  a  i,.u<-li  wi.ler  M-o|He  ihnti  is  usiuijly  iittributed  to  them, 

Ml  «■, ,1.1.1  !..■  ili.M..ii-.,li.l,-,li,.iini  ;ill  f.ir.-n;v  «-,,.■!<  anil  iiiicr,--!,- 
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Owing  to  the  enlightened  policy  of  the  Hon.  William  Patrick 
Orick,  Minister  for  Lands,  who  first  gave  me  authorization,  and 
the  Hon.  Walter  Bennett,  Minister  for  Forestry,  who  has  con- 
tinued his  support,  I  have  made  considerable  headway  with 
quarto  illustrations  of  the  forest  flora  of  New  South  Wales.  It 
is  my  desire  to  depict  every  tree  in  the  State,  and  the  beautiful 
illustrations  from  Miss  Flock  ton's  pencil  can  now  be  reproduced 
at  a  cheap  rate  as  soon  as  it  is  desired  to  prepare  the  work  for 
publication.  Previous  enterprises  of  this  sort  have  resulted  in 
financial  failure  through  the  cost  of  reproduction,  an  error  I  am 
determined  shall  not  be  repeated  in  the  present  case.  Of  this  I 
am  certain,  that  a  work  like  this  would  give  an  impetus  to  the 
«tudy  of  botany  and  forestry  in  this  State,  and  also  that  the 
moderate  sum  expended  upon  it  will  receive  the  unanimous 
approval  of  all  who  are  interested  in  diffusing  a  knowledge  of  the 
trees  of  New  South  Wales  It  will  also  convince  the  public  that 
the  Forest  Department  is  now  alive  to  a  very  obvious  duty. 

While  glad  of  the  opportunity  of  being  able  to  carry  out  the 
work  I  have  just  indicated,  I  hope  at  the  proper  time  to  suggest 
the  issue  of  another  work  of  undoubted  practical  value.  I  refer 
to  a  book  of  photographic  reproductions  of  the  forests  of  New 
South  Wales,  depicting  not  only  characteristic  individual  trees, 
but  also  typical  forest  scenes.  The  growth  and  variation  of  the 
same  species  in  different  localities  and  under  different  conditions 
could  be  shown,  and  if  the  subjects  were  carefully  selected  and 
judiciously  described,  such  a  work  would  be  of  immense  value  in 
advertising  and  creating  an  intelligent  interest  in  our  forest 
resources.  Knowledge  of  our  forests  is  possessed  by  a  very  small 
percentage  of  the  community,  and  I  am  confident  that  suitable 
pictorial  illustration  would  be  a  potent  factor  in  dispersing  that 
ignorance. 

5. — Botanical  Survey  op  Nbw  Souph  Wales. 

i.   A  botanical  mcLp  (Plate  xliii.). 

a.  Introductory. 

Reverting  (supra,  p.  753)  to  my  suggestion  for  a  botanical 
survey,  I  may  state  that  during  the  five  years  that  have  elapsed 
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since  thijse  words  wei-e  utteitsl,  I  have  received  not  a  ttw 
exprexiiioiiii  of  opinioo  from  those  who  approve  of  the  idea. 
Other  duties  have  hitherto  prevenl«d  me  from  making  dt^finite 
suggestions  with  the  view  of  mapping  out  the  State  into  tHttaDtcal 
provinces,  but  what  I  now  submit  may  be  of  service  as  a  bMS 
lor  work.  It  is  impossible  to  construct  a  complete  botanic^ 
map  while  there  is  so  much  botaiiicaily  unexplored  country,  and 
wliat  I  have  indicated  ia  really  a  scheme  for  systematie  botanical 
eitpioration. 

Our  State  is  divided  into  counties  which,  in  manr  coaea,  have    I 
iiriificial    boundaries.     They  will,  however,  bo    useful,   to  somt 
extent,  for  the  purpose  of  giving  deAniteness  to  soma  of  our     , 
proposed  botanical  areas.     New  South  Wales  is  also  divided  into     ' 
three  rouglity  parallel  portions  for  the  purpose  of  Land  Adminis- 
tration, the  boundaries  being  an  attempt  to  define  the  lands  ia 
accordance  with  their  climatic  and  settlement  values.      It  is  very     i 
difficult  to  divide    New    South    Wales    into    natural     physical     | 
divisions  of  any  kind,  as  anyone  who  has  made  the  attempt  has     I 
readily  discovered. 
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1.  That  of  the  sandstone,  or  poor  country,  represented  by 

the  ProUctceoR,  Epacrideoiy  and  XarUKorrhcsa, 

2.  Eastern  slopes  of  coast  range  represented  by  UrticecB  and 

Palmecg. 

3.  Cold  mountain  lands  represented  by  Doryphora,  FUices, 

and  MyrtacecR, 

4.  Interior  plains  represented  by  Chenapodicicece  and  Com- 

poaitce. 

I  now  proceed  to  lay  before  you  a  tentative  scheme  for  the 
division  of  New  South  Wales  into  botanical  "  counties."  It  will 
be  seen  that  various  considerations  have  weighed  with  me  in 
suggesting  their  limits.  I  do  not  doubt  that  my  map,  imperfect 
as  it  is,  will  give  definiteness  to  criticism,  and  the  eventual  out- 
come will  be  that  we  shall  have  a  botanical  map  of  scientific  and 
practical  value. 

I  have  used  the  term  botanical  "county"  because  a  similar 
term  has  been  used  for  somewhat  similar  botanical  areas  in 
Great  Britain  and  Ireland.  Most  of  the  areas  I  have  called 
counties  are  larger  than  the  European  ones.  There  is,  however, 
the  objection  to  this  term,  that  it  is  liable  to  be  confused  with 
the  political  or  municipal  divisions  called  **  counties."  For  a 
similar  reason  M.  Flahault*  substitutes  ^^domaine"  for  the 
"  province  "  of  Engler.  It  is  not  likely  that  names  for  phy to- 
geographic  divisions  will  be  generally  agreed  upon  except  as  the 
result  of  an  international  conference.  M.  Flahault's  paper^ 
makes  suggestions  in  regard  to  the  nomenclature  of  botanical 
areas,  as  follows  : — 

GROUPE  DE  REGIONS. 
REGION  (Martius  1831). 
DOMAIlf£. 

Sectenr. 

District  (Bezirk,  Engler,  1879). 

Sous-District. 

Station  (Wimmer,  1844). 

*  Projet    de    nomenclature  phytog^ographique.      Proc,   Congr,   Int,   de 
Botanique^  Paris,  1900. 
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ExaaplM  of  tfau  daMiScstwa  aic  girai  *»  iaUamrw  z — 
tUywH.^\)  "fffiinnfiirrOTihr  ilnrFwrn iliwl' 

Domaitte. — Rqpua  f  1)  **  Co  deaBWue  atlantj^ott.  «■   doiMHr    i 
rim  pkitMs  da  Nord  oootinMital  Esropften,  on  dotawnr  dnoeMn    < 

d«-  I'Karope,"  i 

R^pon  <3)  "  Dooninea  ib^riqne,  M«(irit«nie&,  fnuicsu,  Mcl' 

SncUur. — Titr   "  Ikmiaitt    stlsaliqiK~    mcli*d«8    "  ITn    m«i«v 

Dif  MttontfN,  oil  Ie4  Mp«ioe4  imn)ign«°i  de  La  r^ion  M«iit«rrmD««nM 

iMinl  oucabretu^a,  et  an  secl^ir  armorieain  oa  ell«s  nwtiqiieat.'' 

DUtrirt. — "Dftm  le  domaine  fr&a^iH  de  la  rc^on  mcdilcr- 
rBn(«:!nnv,  U  diMrixt  calcaire  des  busen  Cori>i«res,  Ua  digtri^u  iIm 
maur^  el  d«  r£»1«rel  forme  de  rochet  ^ruptivea  siJicenspis.  Lec 
Bul^&rea,  arec  Wotb  nombreaHeH  eapticea  eiKiimiiqnes,  caBstiaMm 
nil  distriot  Irtn  dwtinct  dans  le  aectenr  occidental  clu  domwiw 
il)^riqu«." 

From  this  it  is  clearly  seen  that  the  grouping  of  iMid-anat 
nveu  in  Eorope  contains  the  elcmenbi  of  indefioitenesa  and  of 
flxjKMlieiicy;  ai  our  countn'  l>ecomes  lielter  known  botanicallv  we 
sl.iill  Ih-  ablt-  t'l  'ififine  it  better,  l)ut  Sew  Houth  Wales  will 
.■.rrl:.i..!v  \k-  f-iiri'l    N.  («•    mure    unif.,rni   in    its  ve-etati..,,    (and 
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Indo-Chinese  Area,*  the  present  paper  attempts  to  divide  into  a 
convenient  number  (11)  of  Subsubareas  for  botanical  reference." 
He  has  tabulated  the  Indian  Cyperacece  on  this  framework  and 
says,  **  Only  by  a  somewhat  full  trial  can  the  convenience  of  a 
scheme  of  subsubareas  be  tested;  moreover,  it  affords  an  oppor- 
tunity for  the  suggestion  of  improvements  in  the  scheme  of  sub- 
subareas proposed."  It  is  observed  that  the  divisions  are  only 
tentative,  as  indeed  they  must  be  more  or  less,  until  tested  by 
practical  use.  The  employment  of  a  definite  group  of  plants  (a 
Natural  Order)  to  test  the  utility  of  the  divisions,  seems  novel, 
and  the  precedent  should  be  followed  in  New  South  Wales.  The 
term  **subsubarea"  of  Clarke  appears  to  correspond  to  Flahault's 
*'domaine"  rather  than  to  his  **secteur,"  and  affords  another 
instance  of  the  desirability  of  uniform  nomenclature.  Neverthe- 
less, if  botanists  divide  the  different  counties  with  which  they  are 
familiar  into  botanical  areas  as  their  local  knowledge  or  predilec- 
tion dictates,  the  mere  fact  of  their  working  on  definite  lines,  no 
matter  how  they  differ  in  details,  will  result  in  the  accumulation 
of  valuable  facts  which  will  be  capable  of  utilisation  in  the  grand 
scheme  of  international  classification  of  botanical  areas  which  is 
foreshadowed  in  the  early  future. 

"  Could  we  but  know  the  actual  curving  boundaries  of  a  few 
hundreds  of  our  best-defined  species,  what  a  wealth  of  new 
generalizations  could  be  drawn  from  them,  and  how  much  new 
information  they  would  yield  concerning  the  factors  which  govern 
distribution  in  general  ! 

"  For,  irregular  as  these  lines  would  be,  I  can  but  think  that 
they  would  in  many  cases  stand  in  definite  relation  to  lines  of 
other  kinds,  to  isothermals,  to  altitudinal  contours,  to  degrees  of 
humidity,  to  the  boundaries  of  geological  formations,  the  limits 
of  glaciation,  the  ranges  of  animals,  especially  pollen-bearing 
insects,  to  the  paths  of  bird-migration,  and  finally  to  the  course 
of  human  traffic. "f 

♦  Phil.  Trans.     Vol.  183.  B  (1892),  p.  371. 

t  Dr.  B.  L.  Robinson's  Presidential  Address  to  the  Botanical  Society  of 
America.     "  Science,"  Vol.  xiv.  No.  862  (1901). 
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Our  resaltH  may,  for  m&nj  years,  prevent  us  "froiii  I 
wUigfactory  informalion  in  regard  to  r  namber  of  these  ■ 
buL  they  &re  ideaJn.  and  should  be  striven  htter. 

t  nhowyiiu  to-night  a  "turning  boundary  "of  one  of  oar  ii 
tMit  species.  This  idea  of  graphic  representation  of  range  of  spe«i«s 
occurred  to  ine  maiiy  years  ago.  and  I  have  had  it  in  limited  aw 
for  two  >ir  three  years.  It  may  prci<.-eed  simultaneonsJr  witb  the 
mun  botanical  map,  and  is,  in  fact,  snppltmentary  to  it. 

6.  TopoGRAPHy  (Plate  xliii.). 

BABTBRX  COUNTIBB. 
El.  Monarrt  County. 
This  consists  of  the  well  kaowu  tableland  of  the  Monartji,  and 
xn  Ijounded  on  the  east  by  the  Dividing  Range,  un  the  south  by 
the  Victorian  Border,  on  the  west  by  the  Snowy  Range  (Ml. 
Kosciusko  to  Kiandra),  and  on  the  north  by  the  Micelago  Creek. 
It  comprises  the  counties  uf  Wallace,  WeUealey,  and  Beresford. 

E'2.  Smtik  Coaet  County, 


f  l,,.,,-],  r..^u,(l^    s.v^   -ii..ilu|- lu  that   -tliir   lll^.v.ajTa.        HillVr 
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55  miles  in  length  as  the  crow  flies,  and  its  width  is  from  half  a 
mile  to  ten  miles.  He  has  a  footnote — **  The  lands  that  lie  to 
the  south  of  the  Shoalhaven  River  are  sometimes  included  under 
the  term  *  Illawarra ';  but  they  are  different  in  scenery,  soil,  and 
principal  products  from  those  on  the  north." 

EJi..  Cumberland  County. 

This  is  the  political  county  of  the  name,  and  includes  the 
country  in  the  neighbourhood  of  the  capital  (Sydney).  It  is 
practical  and  convenient  to  the  majority  of  New  South  Wales 
botanists  to  retain  this  as  a  botanical  division. 

E5,  Blue  Mountains  County, 

This  comprises  the  county  of  Cook,  and  is  a  well-defined  area 
of  sandstone  mountains,  including  a  few  isolated  volcanic  moun- 
tain tops.     The  sandstone  is  chiefly  Hawkesbury  Sandstone. 

E6,  Hunter   Valley  County, 

It  comprises  the  counties  of  Northumberland,  Durham,  and 
Brisbane  (east  of  Great  Northern  Railway). 

It  is  largely  sandstone,  and  of  comparatively  low  altitude.  The 
sandstone  is  chiefly  Carboniferous,  though  that  in  the  southern 
part  is  Permo-Carboniferous.     To  the  north  it  is  rather  dry. 

E7.  North  Cocut  County, 

It  comprises  the  counties  of  Gloucester,  Macquarie,  Dudley, 
Raleigh,  Fitzroy,  Clarence,  Richmond,  and  Rous  (between  the 
Richmond  River  and  the  coast). 

E8    Upper  Richmond  and  Clarence  County, 

It  consists  mainly  of  elevated  plains  and  slopes,  and  is  grazing 
country  for  the  most  part.  It  is  intermediate  in  character  between 
New  England  and  the  coast.  It  comprises  the  counties  of  Gresham 
(eastern  half),  Drake,  BuUer,  and  Rous  (West  of  Richmond  River). 
This  county  is  partly  inclusive  of  the  Upper  Richmond  River 
district  as  defined  in  W.  S.  Campbell's  paper  in  Agric.  Gazette, 
p.  416  (1899),  with  map. 


IL^. 


l6h  PBBSIDRNTS   ADDRISB. 

E9.  XtfD  England  County. 

This  consists  of  the  following  counties: — Arrawatta  (eaatmi 
half),  Clive,  Unugh,  Gresfaam  (weatern  half),  Clarke,  Harding*, 
Sandon,  Inglia  (eastern  half),  Yernon,  and  Hawes. 

Its  boundaries  are  : — North,  the  Queensland  bonier ;  east,  the 
steep  escarpment;  south,  the  Liverpool  Range;  and  west,  th» 
Liverpool  Plains. 

It  has  an  average  elevation  of  say  2,500  to  3,000  feet. 

Different  authorities  vary  in  their  deRnitioDB  of  New  England. 
Mr.  T.  W.  Connolly,  the  District  Surveyor  of  Arniidalo,  ha* 
kindly  favoured  me  with  the  following  note  on  the  subject : — 

"This  district  should  be  strictly  regarded  as  being  identical 
with  the  old  pastoral  district  of  that  name,  but  the  name  ha» 
been  adopt«d  for  a  mining  district  which  does  not  quite  coincidii 
with  the  pastoral  district. 

"Looilly  it  has  a  more  restricted  meaning,  and  an  attempt  ia 
made  to  apply  it  solely  to  the  high  lands.  The  escarpment  on 
the  east  is  not  easily  defined,  as  it  follows  gullies  breaking  into 
and  forniinij  precipitOKs  falls  so  irrpguUtr  that  definition  would 
Im-.i  laborious  task." 


h  o„,.|,ii-...  (li,--,>nn[i,-;of   l!lij;h.   Ilrishiun.  ((.^.u-in   iK,l-ti,.n). 

Illiiit-i-aiirl   Pl,illi|,,       ll   [w„i,.  ,,t'  tlir'   iiilcnurdiiUi^,  or  -  ^l..p,,iIl:;. 


KII.    S„„ll,.'rn    T.,l.'.l.n,.l  C... 


l;a]h4i.li.|(N>>v  Kn-liiiLil).      AMiiiiii-lh 


caiiil-v,  mA  -u  ill,'  .■a-i  iiiio  111,.  on:i^i  o>uiHiv.  Tlio  Great 
Divi^lili-  K.'ni-v  run-  ihrou^'h  it  in  a  .<uutli  t.,  iiorlh  dir,.cii,.M, 
N..ith.-rn  bnunihirv,  Ci.il.i;,--^.iii;  Kivrr  :  riLMt-rJi,  lllue  Mountains 
iui.l  Sniilh  <.'oav|  ,.Hinli.-:  s,ailh,  Moiiaro  ;  «-,..-l,  «,.s(erii  l,„ui^- 
iL.rv..fS..|wv,i,thriur„„rlherlyalon-li.i-  C.Titral-EasIiTri   I-iUl.] 


president's  addrkss.  767 

to  Yass,  thence  along  the  Boorowa  River  to  Cowra  and  northerly 
to  Orange,  thence  along  the  north-eastern  boundary  of  Ashburn- 
ham,  and  thence  along  the  Bell  River  to  Wellington. 

CSNTRAL   COUNTIES. 

CI.    Wagga-ForbeS'Dttbbo  County. 

This  is  another  of  the  intermediate  counties.  It  connects  the 
tableland  with  the  western  plains. 

Its  boundaries  are : — East,  southern  tableland  and  Liverpool 

Range  county ;  north,  Liverpool  Plains ;  west,  conventional  lines 

joining  Coonamble  to  Dubbo,  Dubbo  to  Narrandera,  and  Narran. 

dera  to  Corowa  [a  more  correct  boundary  would  be  a  somewhat 

sinuous  line  between  Narrandera,  Forbes  and  Dubbo] ;   south, 

Murray  River. 

C2,  Liverpool  Plains  County, 

I  would  define  it  as  including  the  counties  of  Darling,  Nande- 
war,  Jamison  (eastern  half),  Baradine  (eastern  half),  White, 
Pottinger,  Buckland,  Parry,  and  the  western  half  of  Inglis. 
Bounded  on  the  east  by  New  England ;  on  the  west  it 
tapers  ofif  into  the  sterile  sandy  country,  and  is  bounded  by  a 
conventional  line  from  Coonamble  to  Bogabilla ;  on  the  south  by 
the  Liverpool  Range.     Mean  elevation  say  900  feet. 

CS,  Macintyre-Gwydir  County, 

It  includes  the  upper  waters  of  the  Macintyre  and  Gwydir. 

It  slopes  from  New  England  to  the  west,  where  it  joins  the 
sandy  or  sterile  plains,  being  bounded  by  the  conventional  line 
from  Coonamble  to  Bogabilla.  It  is  a  county  corresponding  in 
some  respects  (though  drier)  to  the  Upper  Richmond-Clarence 
county  on  the  east.  The  floras  of  C3  and  E8  are  somewhat 
different.     C3  tones  off  into  W4,  while  E8  tones  off  into  E7. 

WESTERN   COUNTIES. 

Western  Plains, 

The  western  plains  comprise  the  greater  portion  of  New  South 
Wales,  extending  from  north  to  south.     There  is  considerable 
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anifortnity  in  tIu^  IWk.  batf  cbiefly  becMiae  of  its  -vwri  ans,T 
have  endeavoured  to  break  it  Dp,  mAiniy  on  g«oli^;ical  lines.  Hm  >| 
Marray-Mumimbidgeecouotj'HsabmittMil&safKirJy  welj  de&wd  ■! 
botanical  area,  and  tlie  three  other  diviiiioDS  ar^  giien  witli  ttw 
vinw  of  ascertaining  if  they  are  a  guide  to  the  flora  apon  then. 
Certainly,  aa  one  croswa  the  Darling  from  the  directiwi  of 
Buurke.  the  vegetation  is  diSerent,  and  we  encounter  saud-ridj^ 
atiii  salt-lakes,  bat  theae  ar«  not  confined  to  the  Cretacetms,  uur 
indeed  to  the  trann-Darling  country,  as  they  are  to  be  fouitd  east 
of  the  Darling  in  the  Cainosoic  country. 

It  seems  'lesirable  that  such  an  unwieldy  area  should  be 
broken  down  into  convenient  portions,  if  poaaible,  and.  if  study 
of  the  areas  I  have  uuggested  shows  that  they  have  do  practical 
utility  far  botanical  purposes,  it  may  result  in  better  diviskMu 
lieing  indicated. 

IF/.   Mnrray  Redgum  County. 

Thi-t  consista  of  the  country  enclosed  between  the  rivcra 
Murray  and  Murmmbidgee,  and  is  bounded  on  the  east  by*  coo- 
Tentionai  linp  joining  C'orowa  and  Narrandera.     It  includes  the 
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rounded  quartz  pebble  drift  of  probably  Pliocene  age,  and  deposits 
of  black  flood  loam  of  recent  origin." 

W3,    West  Silurian  County, 

This  consists  of  the  Western  Plains,  in  which  Silurian  rocks 
predominate.     See  the  geological  map  already  quoted. 

Bounded  by  the  Cretaceous  and  Cainozoic  counties,  and  south- 
east by  a  conventional  line  that  joins  Narrandera  and  Dubbo. 

W4'  Cretaceous  County, 

It  consists  of  Lower  Cretaceous  areas,  with  a  few  patches  of 
Upper  Cretaceous  or  Desert  Sandstone.  See  the  geological  map 
already  referred  to. 

The  boundaries  are  Queensland  on  the  north  and  South  Aus- 
tralia on  the  west;  and,  on  the  south,  parallel  SI""  and  the  Darling 
and  Macquarie  Rivers;  on  the  east,  a  conventional  line  from 
Dubbo  north  to  Coonamble  and  thence  north-west  to  Boggabilla. 

This  subdivision,  if  tested,  will  at  least  prove  if  the  Cretaceous 
has  any  special  flora. 

c. — Botanical  Records  arranged  Topographically. 

I  submit  a  number  of  readily  accessible  papers  arranged  for 
the  purposes  of  a  botanical  survey.  I  do  not  suggest  that  the 
list  is  exhaustive;  one  of  our  young  members  might  readily  make 
it  so.  Publications  of  this  character  might  suitably  be  published 
in  a  separate  series,  after  the  fashion  of  the  '*  Records  of  the 
Botanical  Survey  of  India."  , 

El.  Monaro  County. 

Maiden,  J.  H. — A  List  of  Plants  collected  by  Mr.  Richard  Helms 
in  the  Australian  Alps.  February,  1893.  Agric.  Gazette, 
N.S.W.v.  836. 

—The  Flora  of  Mt.  Kosciusko.     Ih.  ix.  720. 

-^—      — A  Second  Contribution  towards  a  Flora  of  Mt. 
Kosciusko.     /&.  X.  1001. 
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i'^.   StnUK  CoatC  County. 
Maideit,  J.  H. — Notes  on  the  Geographical  Distribution  of  sotM 
New  South  Wales  PlanU,     S.  Coast.       TA^t-^    Prve^ing* 
(2),  iv.  107. 

E4-   Cumberlaiui  Co'inly. 

WooLLB,  W. — Plants  indigenous  and  naturalised    in   the  neis;ti* 

bourhood  of  Sydney.     Govt.  Printer,  Sydney.      lat  Ed.  IWO: 

2nd  Ed.  1891. 
— Eucalypts  of  the  County  of  Cumberlwid.      Thtm 

Pro>^ttdiii^»,  V.  28f<,  448,  463,  488,  503. 
— Botany  of  the  Parramatta  District;   Woods  of  liiB 

Parramatta  District.     Contrib.  to  Flora  of  AugtraHa  (1867), 

pp.  1.  89. 
.      — List  of  Parramatta  Ferna,  etc.      L'cliti-ea   un  ike 

VegelabU  Kingdom,  1879,  p.  214. 

E-J.    Slict  Moiiniaitun  County. 
CUNXiVGnAU,  A. — Oil  the  Botany  of  the  Blue  Mountains.     Bai-ron 

Fi(-ld^s  ^f^moir,'  on  N.S.  W.  (1825),  p.  323. 
WiM>r.j.,s,  W.— Kun-ajwig  luid  Toraali.     Conlrib.  to  Flora  of  Aii^- 
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Maiden,  J.  H. — Notes  on  a  Trip  to  the  North  Central  Coast 
Forests  of  New  South  Wales.    Agrie.  Gazette,  N,S.  W,  vi.  583» 

*       — Mount  Seaview  and  the  Way  thither.     Agric, 
Gazette  KS,W,  ix.  577. 

— Notes  on  a  Trip  to  Mount  Seaview,  Upper  Hast- 


ings River.     These  Proceedinge^  xxiii.  20. 

—^        The  Don  Dorrigo  Forest  Reserve.      Agric,  Gazette 


N.S,W,  1894,  pp.218,  519. 

E9,  New  England  County, 

Christie,  W. — The  Forest  Vegetation  of  Central  and  Northera 
New  England  in  connection  with  Creological  Influences. 
Journ,  Roy.  Soc,  N.S,  W.  xi.  21. 

Maiden,  J.  H. — Notes  on  some  Eucalypts  of  the  New  England 
Tableland.     Report  A,A,A,S.  vii.  (Sydney),  537. 

Turnrr,  F.— The  Flora  of  New  England,  N.S.W.  (Abstract). 
Report  A,A,A,S,  viii.  (Melb.),  275. 

ElO.  Liverpool  Range  County, 

Baker,  R.  T. — Botany  of  Rylstone  and  the  Goulburn  River  Dis- 
trict.    These  Proceedings,  1896,  427. 

Hamilton,  A.  G. — A  List  of  the  Indigenous  Plants  of  the  Mudgee 
District.     These  Proceedings  (2),  ii.  259. 

Ell.  Southern  Tableland  County, 

WooLLS,  W.  —Botany  of  Berrima  and  Mittagong.  Contrib,  to 
Flora  of  Australia  (1867),  p.  101. 

Maiden,  J.  H. — Concerning  Hill  Top.  Agric,  Gazette  N,S.W» 
vii.  263. 

— A  List  of  Plants  collected  in  the  Vicinity  of  the 

Jenolan  Caves  by  W.  F.  Blakely  and  J.  C.  Wiburd.     Agric, 
Gazette  N,6\  W,,  xii.  1390. 

Ross,  W.  J.  C. — Notes  on  the  Flora  of  Bathurst  and  its  Connec- 
tion with  the  Geology  of  the  District.  Report  A,A.A,S.  tIL 
(Sydney),  467. 
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Ell,  ElO,  0^. 

CcxNiNOHAM,  A. — Journal  of  ii  Etout«  from  Ba,thur8t  to  lin^ 
pool  Plains  Barrnn  Ftd^n  Memoir*  an  N.S.W.  (IS25), 
p.  131. 

CI.    Wat/ga- Forhet' Dtibbo  Coanly. 

WooLLS,  W. — The  BotAny  of  the  CostlersAgh  District.  Lecturm 
OH  VegelahU  Kingdom  (1879),  p.  61. 

W2.   Cainoioic  CmirUt/. 
VVooLLS,  W.— Plants  of  the  Darling  (Lower).     CoiUrih.  to  FIot% 

of  Augti-alia  (1K67).  p.  19-i. 
Djcanb,  H.— LUl  of  Plants  collected  al  Broken  Hill  and  Tatt*- 

wingee,  N.8.W.     Thete  Proeeiding*  (2)  riii.  329. 

irj.    Vest  Silaria7t  CotiiUy. 
Camsaob,  R.  H.— Notes  on  the  BoUny  of  the  Interior  of  New- 
South  WaleM:— 

1.  From  the  Darling  Rivei-  ftt  Bourke  to  Cobar,      Th'tt 
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Mr.  W.  J.  Clunies  Ross,  to  whose  paper*  I  have  already 
referred,  is  carefully  examining  the  flora  of  the  geological  forma- 
tions of  the  Bathurst  district,  a  line  of  research  for  which  his 
geological  and  botanical  knowledge  specially  fits  him.  I  do  not 
know  of  any  other  similar  researches  of  recent  date  in  this  State. 
Mr.  W.  Christie's  paper,  t  also  quoted,  may  be  usefully  studied  in 
this  connection. 

Howitt  has  a  paper|  which  deals  with  the  distribution  of 
Eucalypts  on  certain  geological  formations  and  soils  in  the  masterly 
way  that  surprises  no  one  who  is  acquainted  with  the  depth  of 
his  knowledge  of  geology  and  botany.  Although  it  applies  to 
Gippsland,  many  of  his  observations,  are  directly  applicable  to 
New  South  Wales. 

Granite  country  does  not  appear  to  produce  good  timber  in  any 
part  of  Australia,  while  timber  grown  in  swampy,  low-lying 
ground  is  generally  deficient  in  strength.  These  are  generalisa- 
tions that  the  ecologist  will  bear  in  mind. 

Mr.  Sydney  B.  J.  Skertchly,  Assistant  Government  Geologist, 
Queensland,  in  1897  published  a  paper  on  the  "Copper  Plant  " 
(Polycarpcea  spirostylis,  F.v.M.)  to  accompany  his  Report  on  the 
Mines  of  Watson vilie,  etc ,  in  which  he  produced  evidence  that 
this  plant  frequently  accompanies  copper  deposits  in  Queensland. 
He  also  gives  a  few  instances  which  have  come  under  his  notice 
of  the  partiality  of  certain  plants  for  certain  geological  areas,  and 
also  gives  a  few  extra- Australian  references.  Still,  we  appear  to 
have  but  few  data  on  the  subject.  In  Europe  the  subject  has 
received  attention  since  the  time  of  Unger,  and  some  general 
facts  and  observations  bearing  on  the  question  will  be  found  in 
Kerner  and  Oliver  (ii.  495  et  seq.). 

In  this  connection  I  do  not  propose  to  touch  upon  the  fossil 
flora  of  Australia  and  its  interpretations;  this  has  been  con- 
sidered by  linger  in  his  "New  Holland  in  Europe"  (trans,  in 
Seemann's  Journal  of  Botany,  Feb.  1865),  by  Ettingshausen  and 
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t  Tram.  R,  S,  Vict,  1890. 


other  eminent  auLliurJtitis,  uurl  llie  line  at  rese&rch  is  n 
patiently  investignterl  by  one  who  possesses  an  intimate  know-  1 
ledge  of  our  existent  flora— my  friund  Mr.  Henry  Deane.  W« 
have  an  excellent  geological  inup  of  Nevf  South  Wales  published 
by  our  Oonlogical  Survey,  but  a  curaory  examination  of  it  show*  I] 
that  it  can  only  be  very  partially  used  (in  the  present  st'ite  of  o 
knowledge  at  le»-<t)  for  the  purposes  of  Ixttanical  recurd.  Tlii* 
is,  however,  simply  because  the  records  of  the  geological  survey 
-of  New  South  Wale^  are  so  much  in  advance  of   the  liotanical 
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In  this  matter  of  plant-distribution,  when  one  contempIalM 
apparent  gapt  in  species  between  northern  and  southern  loca1)tJe«i 
a,y.,  when  certain  specie):  common  on  the  southern  tableland  giva 
the  Port  Jackson  district  a  wide  berth  and  make  their  reappear- 
ance in,  say,  New  Eneland,  one  may  ask,  to  what  e^itcnt  i-\  tb» 
destruction  of  forests  caused  by  volcanic  outbursts  r«)iponsibIe 
for  the  gaps  in  the  sequence  of  forests  in  Australia 't  Mr.  J,  J, 
Flfili-hi-r  hits  pointed  out  t.>  me  that  Prof.  H,  T.-at  ha^  discussed 
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geologist  in  his  task  of  mapping  the  rocks  of  the  country.  Per- 
haps the  question  of  volcanic  interference  with  our  vegetation 
could  better  be  studied  in  Victoria,  where  the  outbursts  are 
geologically  more  modern  than  in  New  South  Wales. 

C.     THB    DISTRIBUTION    OP    PLANTS   AFPBCTBD    BY    ALLUVIAL 

DEPOSITS. 

In  dealing  with  the  question  of  plant  distribution,  one  enquires 
to  what  extent  catastrophes  by  alluvial  deposits  have  affected 
our  flora.*  I  fancy  that  here  again  we  have  but  little  evidence. 
Where  plant  remains  (of  existent  plants)  are  found  they  are 
generally  logs  of  timber,  woody  fruits,  resin  and  such  like  sub- 
stances that  are  practically  imperishable  if  entirely  immersed  in 
water,  or  freed  from  action  of  the  air  through  sealing  with  silt- 
like deposits.  As  a  very  general  rule  the  leaves  and  other  soft 
portions  of  plants  become,  under  such  circumstances,  disintegrated 
into  a  peaty  mass  or  decay  altogether.  I  give  one  of  a  number 
of  recorded  instances  of  submerged  forests.  A  log,  probably  of  a 
Eucalypt,  was  found  in  cutting  a  deep  dyke.  "  The  first  three 
or  four  feet  consisted  of  chocolate  soil,  which  merged  into  a 
yellowish-clay  loam,  darkening  again  at  the  depth  of  about  10 
feet  into  a  peaty  substance."!     The  deposit  is  further  described. 

I  have  recently^  given  instances  of  fossil  or  subfassil  resins 
being  found  in  Australia.  They  probably,  in  many  cases,  indicate 
submergence  of  forests  by  alluvial  deposits,  but  of  the  magnitude 
of  the  destruction  of  the  forests  we  know  nothing. 

Mr.  E.  F.  Pittman,  in  a  letter  to  me,  says,  "It  is  not  an 
uncommon  thing  to  get  fossil  resin  (retinite),  in  connection  with 


*  Mr.  E.  F.  Pittman,  Government  Geologist,  kindly  informs  me  that  he 
knows  of  nothing  like  **  extensive  destruction  of  forests  in  this  State  by 
alluvial  deposits.  We  get  fossil  trees  in  most  of  our  deep  (basalt-oovered) 
leads,  but  nothing,  so  far  as  I  know,  in  the  way  of  extensive  destruction.** 

f  Col.  W.  v.  Legge.  '*  Note  on  timber  found  beneath  alluvial  drift  at 
Swansea  (Tasmania)."    Proe,  R,  8,  of  Tofm,  iv.  68. 

X  Proc.  R,  S.  N.S.W,  xxxv.  201,  202. 


Il6  PKESIDENTS   AUDRSSS, 

lignit«,  bat  I  do  not  see  how  this  beam  on  the  question  ivfetnd 
Ui.  I  maj  menttrin  th»l  rather  extensive  depusit-s  of  lignite  uccnr 
in  alluvi&l  deep  leads  (in  old  river  beds)  at  Kiandra,  Forest  ReeEi, 
Molong,  Oulj^ng,  >kc  I  do  not  know  whether  you  woald 
consider  this  att  evidence  of  extensive  forest  destruction,  and  the 
cause  of  these  deposits,  occurring  as  they  do,  in  old  river  bed*,  u 
not  quite  clear  to  me." 

I  am  aware  that  cliau<^s  in  the  distribution  of  our  forests  hkvc 
probably  more  to  do  with  cliniatic  changes  than  volcanic  or 
alluvial  action  (of  the  kind  indicated).  For  example,  we  have 
evidence  that  at  the  close  of  Tertiary  times  there  was  a  much 
greater  rainfall  than  there  is  at  the  preinent  time.  The  late  Mr. 
0.  S.  Wilkinson,  in  his  Presidential  Address  delivered  before  this 
Society  in  January,  lUSo,  dealt  ably  with  the  subject,  in  regard 
to  which  there  is  already  a  copious  bibliography,  but  at  preseal 
I  am  alone  concerned  with  the  evidence,  imperfect  as  it  ia,  of  thi 
changes  owing  to  the  forms  of  geological  action  I  have  indicftte<L  J 

lii.  Tbr  "Plains"  of  the  Dorriuo;   a  Plba  for  thk    Stitot  1 
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into  account  in  attempting  to  explain  the  relations  that  exist  in 
different  plant  associations. 

A.  Climatic  factors. 

(a)  Temperature. 
(6)  Moisture. 

B.  Ecological  factors. 

(a)  Edaphic  (the  soil  and  its  properties). 

(6)  Atmospheric  (heat,  light,  and  influence  of  wind). 

(c)  Hydrodynamic  (action  of  tides  and  waves  on  strand 

vegetation). 

(d)  Biotic  factors  (struggle  for  existence). 

C.  Historic  factors.  (Factors  which  involve  the  element  of 
time,  e.g.y  certain  geological  and  physiographic  forces). 

In  tracing  the  genetic  development  of  a  forest,  Whitford 
selected  certain  islands,  etc.,  in  the  vicinity  of  Lakes  Michigan 
and  Superior,  and  examined  four  sets  of  physiographic  forma- 
tions : — 

1.  The  Sand  Societies. 

2.  The  Clay  Societies. 

3.  The  Rock  Societies. 

4.  The  Swamp  Societies. 

Taking  (1),  he  deals  in  succession  with  the  *4ower  beach,'' 
"middle  beach,"  "fossil  beach,"  "heath,''  showing  how  a  coniferous 
forest  established  itself  in  course  of  time  on  the  heath,  which  is 
eventually  succeeded,  and  even  superseded,  by  the  maple,  beech 
and  hemlock  forest.  The  dune  societies  are  incidentally  touched 
upon. 

(2)  The  Clay  Societies  are  more  difficult  to  trace  than  those 
found  on  the  sand;  but  "  in  due  time  a  maple-beech-hemlock  con- 
dition is  the  result." 

(3)  The  Rock  Societies  are  traced,  and  in  the  locality  selected 
it  is  shown  that  on  the  rocks  (mostly  granites  and  quartzites)  the 
mesophytic  forest  (of  maple,  etc.)  is  not  reached  until  first  pre- 
ceded by  a  coniferous  forest. 
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(4)  The  zonal  distribution  of  pl&i 
localities  in  tlie  United  t^tatea  nre  concerned,  is  given,  nn 
general  t«rms  it  is  shown  how  the  mesuphytic  (hetnlook-mi 
forent  fiiinlly  repl&ces  the  a^bor-^'itae  or  tamarack  trees. 

Thd  paper  finally  deals  with  the  effects  brought  aboDi 
huuiati  agency,  the  "  clearing  societies  "  brou^jht  into  exist 
through  the  agency  of  man  and  domeiitic  animals.  As  in 
Unitwl  SUtes,  so  in  New  South  Wales,  there  are  but  few  us 
recoi-ds  of  plant-succesHion  in  clearings. 

Little  has  been  done  in  Australia  in  physiographicul  ecoJ 
1  do  not  know  that  a  systematic  attempt  has  yet  been  mad 
classify  "  plant  societies  "  in  this  continent.  Following  are  s 
of  them,  but  each  group  must  be  considered  in  regard  togeoloj 
and  dynamical  changes  always  in  progress  in  any  giveu  ur 
No  attempt  is  made  to  g 

Littoral  Plants. 
Coast  Sand-dunes. 
Western  Sand-hilts. 

Briwkish  and  Mn,ugi'u 
Bi-U.*h  Forests- 

-  I'luii,..  ■  in-iii-".iii 


mplete  list;  it  ia  simply  u  nu| 
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The  "plains"  have  much  in  common,  I  believe,  with  the  "park 
lands "  of  Central  Africa.  Mr.  J.  E.  S.  Moore  read  a  paper  on 
the  latter  before  the  Linnean  Society  of  London  on  Ist  November, 
1900.  I  have  not  seen  the  paper,  but  the  following  is  an 
abstract : — 

"  These  park  lands  in  the  Tanganyika  have  quite  the  appear- 
ance of  having  been  formed  by  the  hand  of  man,  but  are  really 
natural  growths,  due  to  the  fact  that  light  surface  soil  has  been 
laid  down  over  what  Mr.  Moore  takes  to  have  been  lake  deposits. 
Any  given  line  of  country  will  show  large  plantations,  with  quite 
a  home-like  look,  separated  by  grass  lands;  and,  as  Tanganyika  is 
approached  they  dwindle  in  size  till  they  consist  of  a  few  shrubs, 
overshadowed  by  giant  Euphorbias,  cactus-like  in  appearance. 
Then  come  stretches  of  grass,  dotted  with  Euphorbias,  and,  last 
of  all,  the  salt  steppes  by  the  Lake,  which  is  now  held  to  have 
had  at  one  time  an  outlet  to  the  sea.  Mr.  Moore's  explanation 
is  that,  at  first,  only  the  Euphorbias  would  grow  on  the  salt 
steppes;  but  as  these  sprang  up  they  afforded  a  shade  and  shelter 
to  self-sown  shrubs,  each  of  which,  as  it  established  a  footing, 
contributed  to  the  natural  planting  of  the  area  by  the  distribution 
of  its  seeds,  till  this  process  reached  its  highest  development  in 
the  large  plantations  where  the  shrubs  overtopped  the  Euphorbias 
to  which  they  owed  their  growth." 

In  passing  reference  to  Central  Africa  country  in  comparison 
with  our  own.  Sir  Harry  Johnston  has  a  figure  and  description* 
of  a  "  fine  mountain  which,  like  most  Central  African  mountains, 
presents  from  below  the  appearance  of  a  cake  that  has  been  cut 
and  is  crumbling."  This  mountain  presents  remarkable  similarity 
to  Mount  Lindsay  and  other  mountains  in  North-eastern  New 
South  Wales. 

My  personal  acquaintance  with  the  Ceylon  patanas  is  of  a  very 
limited  character,  but  I  have  long  held  the  view  that  the  plains 
of  the  Dorrigo  present  somewhat  similar  problems.     Mr.  H.  H. 


*  (t 


British  Central  Africa."  by  Sir  Harry  H.  Johnston  (1897),  p.  25. 
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W.  Pearson  lias  an  importact  paper  on  '■  Tlie  Botany  of 
Ceyloii  Patanas"  {Joum.  linn.  Soc.  sxxiv.  300),  and  much  of 
information  coatained  in  Li^  paper  (which  includes  an  excel. 
bibliography)  will  be  found  full  of  suggestion  to  lu.  PaU 
'■  are  grassy  slopes  and  plains  of  considerable  extent  occqirin) 
all  elevations  above  2,000  ft."  "  KemcLrkable  Havano&h- 
expantea  in  an  otherwise  forest-covered  country"  (pp.  300,  3i 
They  uorrespoud,  in  fact,  to  the  plains  of  the  Dorri^o  and  ot 
portions  of  the  northern  tableland. 

Where  the  patana.'i  come  into  contact  with  the  western  for 
bhr  Imundary  lines*  are  remarkably  oharp  and  abrupt^  tjioi 
quite  irregular  and  in  no  way  related  to  any  physical  feature 
the  land  [p.  305).  TIuh  also  corresponds  to  the  cundition 
tiling  in  the  New  South  Wales  localities  cited,  "In  thee 
the  pataoas  pass  gradually  int«  an  open  park-like  forest  consist 
of  low  xerophytic  trees  and  an  underRrowth  of  grasa  "  (p.  3( 
To  what  ext«nt  the  Dorrigo  plains  differentiate  into  an  o: 
park-like  forest  in  a  matter  for  further  enquiry,  and  can 
examination  will  show  how  much  of  the  vegetation  may  be  pnnx 
ti-rrunl   xi'vopbvtic.      "The  pxist+"nce  o 
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i.    TVimen's  theory, 

"Trimen  gives  his  opinion  respecting  the  maintenance  of  a 

definite  line  of  separation  between  the  western  boundary  of  the 

patanas  and  the  forest.     He  says  that  'In  the  course  of  vast 

ages  a  perfect  equilibrium  between  the  two  floras  [i.e.,  patana 

and  forest]  has  been  arrived  at,  so  that  now  neither  can  encroach 

on  the  other :  the  patana  plants  are  unable  to  exist  in  the  dense 

shady  forest,  whilst  the  seeds  of   the  forest- trees  never  get  a 

chance  even  of  germination  in  the  closely  occupied  grass-land. 

So  far  as  can  be  observed,  this  balance  is  now  i^aintained  without 

change.' "     Pearson,  however,  shows  that  some  change  is  taking 

place,  though  so  gradually  that   it   may  be  easily   overlooked 

(p.  307). 

ii.  Ahhay^s  Theory 

(as  regards  one  patch  of  the  patana)  is  that  the  outcropping  •f 
"half-formed  quartzite,"  which  disentegrates  into  "little  else 
than  a  quartz  sand  impregnated  with  iron,  is  entirely  incapable 
of  supporting  the  usual  forest  vegetation  with  which  the  district, 
except  in  this  particular  spot,  abounds." 

Pearson  shows  that  this  explanation  can  only  be  a  partial  one, 
and  is  dependent  on  geological  data  which  are  not  forthcoming. 
The  same  remarks  apply  to  the  plains  of  the  Dorrigo,  no  adequate 
geological  data  being  at  present  available.  The  matter  is  of 
direct  economic  interest,  inasmuch  as  settlers  require  information 
as  to  the  soils.  On  the  occasion  of  my  trip,  I  made  a  carefully 
collected  series  of  soils  from  both  plains  and  forest,  but  unfortu- 
nately an  accident  happened  to  them  while  they  were  awaiting 
analysis.  Careful  analyses  of  the  soils,  selected,  if  possible,  by  a 
geologist,  would,  I  doubt  not,  throw  light  upon  the  types  of 
vegetation  that  are  at  present  borne  by  the  two  kinds  of  land. 

iii.   Thti  GraaS'Jlre  Theory. 

The  patana  grasses  are  very  coarse  and  wiry,  and  in  their  adult 
condition  are  unpalatable  to  cattle.  The  graziers'  custom  is  to 
burn  the  grass  annually  to  get  a  young  growth  of  grass.  "  The 
country  is   temporarily   reduced    to  a  blackened   waste   which 
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exteiida  up  tu  the  verj-  edge  of  the  foreat,  where  shrivelled  leAves 
and  charred  trunks  bear  testimony  Eigainst  the  mainlonoDce  of  s 
perinaiient  forest  boundary.  It  ia  evident  that  the  cumulative 
efTect  of  such  tires  during  a  succession  of  years  must  be  to 
matenally  extend  the  boundaries  of  the  patanas  at  the  expense 
of  the  forest.  Experience  shown  tliat  the  constant  occurrence  of 
the  patana  fires  is  gradually  extending  the  area  of  the  patana^  in 
a,  westerly  direction  into  that  previously  covered  by  forest. 
With  regard  to  the  origin  of  the  paCanas  a»  a  whole,  the  cause  is 
not  so  clear ;  there  is  a  total  absence  of  local  tradition  relating 
to  a  time  when  the  main  area  of  the  Uva  patanaK  wan  in  any 
marked  way  different  from  what  it  is  now." 

"  Above  4,500  ft.,*  wide  tongues  of  pataua  extend  in  a  westerly 
direction  up  to,  and  in  some  cases  over,  the  summit  of  the  central 
ridge.  There  can  he  no  doubt  that  these  ex 
the  encroachment  of  theUvagrass-flres  into  the 
forest.  Upon  the  cleared  area  a  herbaceous 
established  it«elf,  the  remains  of  which  form  an 
fiour  humus  which  is  almost  uniformly  present 
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In  two  papers,*  Dr.  Bessej  maintains,  from  recent  observations, 
that  the  greater  portion  of  the  State  of  Nebraska  is  capable  of 
supporting  a  tree  vegetation.  He  claims  that  the  absence  of 
trees  is  due  to  the  prairie  fires,  and  that  now,  wherever  given  a 
chance,  the  tree  area  of  the  State  is  spreading.  In  many  places 
in  our  own  State  (including  the  Dorrigo)  it  is  roundly  stated  that 
trees  will  not  grow  in  certain  localities,  e.g.,  grassy  areas.  If  the 
statements  were  confined  to  f  *  Trees  have  never  grown  on  those 
areas  since  the  country  has  been  known  to  the  white  man,''  or 
'*  I  do  not  think  that  trees  will  grow  on  these  areas,  but  I  have 
never  tried  the  experiment,"  we  should  be  on  firmer  ground.  It 
has  yet  to  be  proved  that  these  *' plains"  of  the  Dorrigo  are 
incapable  of  supporting  arboreal  vegetation,  though  whether  the 
planting  would  be  undertaken  on  economic  grounds  is  quite 
another  question.  The  extent  to  which  climate  has  been  cause 
and  effect  in  the  matter  is  not  known  as  regards  the  Dorrigo,  in 
view  of  the  short  period  that  the  country  has  been  known  to  the 
white  man,  and  the  paucity  of  meteorological  records. 

Incidentally  (p.  326)  Mr.  Pearson  discusses  the  matter  of 
ethereal  oils  in  the  Labiatas  and  grasses  of  the  patanas.  I  am 
sorry  I  made  no  observations  of  this  character  in  regard  to  the 
Dorrigo  plains.  He  reviews  the  interpretations  of  TyndalFs 
observations  in  regard  to  the  arrest  of  radiant  heat  through  the 
diffusion  of  minute  quantities  of  essential  oil  in  the  atmosphere, 
also  Dixon's  later  researches,  all  of  which  is  important  in  view  of 
the  desirability  of  a  clearer  understanding  of  the  effects  on  climate 
and  vegetation  in  Australia  of  the  exhalation  of  natural  Euca- 
lyptus oil. 

Much  of  the  collecting  in  New  South  Wales  is  of  a  spasmodic 
character;  as  far  as  I  know,  the  term  "advanced  collector*'  is 
only  applied  to  the  votaries  of  the  postage-stamp  cult;  I  would 
apply  the  term,  if  it  be  necessary  to  coin  one,  to  the  collector  who 
collects  with  a  definite  object   other  than   that   of  systematic 

*  **The  Forest  and  Forest  Trees  of  Nebraska."  Rep,  Nebraska  Board  of 
Agriculture,  pp.  79-102,  1899. 


botany,  nay,  that  of  iM>lving  problems  af  ecology.  The  lield  of 
physiographic  ecological  study  is  vast,  and  it  will  be  found  most 
fascinating.  It  haa  not  been  taken  up  until  late  years  because, 
in  many  cases,  the  necessary  geologiuiil  and  botanical  foundational 
data  were  not  available.  It  i<t  obvious  that  even-  district  rei]uir«a 
its  owD  special  treatment.  Following  is  a  brief  stAtement  of  the 
method  of  classification  adopted  by  CowIsh*  in  dealing  with  the 
Chicago  area,  and  it  may  be  observed  that  be  is  the  first  botanist 
to  clearly  bring  out  the  dynamic  conditions  due  to  physiographic 
changes. 

"Two  general  groups  arc  made,  the  inland  and  the  coastal. 
Tlie  inland  group  is  subdivided  into  three  series,  river,  swamp, 
and  upland.  The  coastal  group  is  sulKlivided  into  two  series, 
lake  blulT  and  dune.  The  river  series  is  i-eniarkably  tortuous, 
involving  constructive  and  destructive,  progressive  and  retrogres- 
sive phases.  The  treatment  begins  with  an  erosien  gully;  then 
there  follow  in  order  the  ravine,  both  in  clay  and  in  rock,  the 
xerophytic  bluff,  and  the  roesophytic  forest.  The  depositional 
phases  of  the  river  begin  with  the  appearfin< 


stream;  then  follow  tlie 
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iv.  Thb  80-callbd  "  Spontanbous  "  Growth  op  Trees. 

Allied  to  this  **  Patana ''  question  is  that  of  the  so-called 
"  spontaneous  "  growth  of  trees. 

"  I  was  informed*  here  (Failford)  and  also  on  the  A.  A.  Com- 
pany's Estate  (Gloucester)  that  formerly  the  hills  were  often 
destitute  of  timber  where  now  there  is  dense  forest.  The  reason 
of  this  change  is  attributed  to  the  overstocking  of  the  country, 
the  stock  eating  down  the  grass,  so  that  bush  fires  (which  formerly 
consumed  the  seedlings  of  forest  trees)  are  now  less  frequent,  and 
devastate  smaller  areas  of  country  than  they  used  to  do.  .  .  . 
Mr.  Forester  Rudder  expresses  the  opinion  that  cattle  directly 
aid  the  propagation  of  trees  by  trampling  the  seeds  into  the 
ground." 

In  Tasmania  (perhaps  in  Australia)  the  following  experience  is 
not  uncommon.  Where  sheep  are  folded  the  manure  becomes 
quite  thick.  In  a  few  years,  if  the  sheep  be  removed,  Eucalypts 
come  up  freely.  This  occurs  in  places  in  which  they  were  not 
previously  found.  It  seems  to  me  that  this  points  to  the  sheep 
licking  up  the  seed  with  their  feed  and  redepositing  it  in  manure. 
Vigorous  growth  would  take  place  in  fertilized  soil.  Perhaps 
this  matter  of  natural  afforestation  (not  re-afforestation,  as  it 
takes  place  in  areas  not  previously  known  to  carry  trees),  may  be 
entirely  explained  by  herbivora  grazing  in  forest  land  and  deposit- 
ing their  dung  on  non-forest  land.  The  obvious  reason  why  this 
afforestation  does  not  take  place  more  abundantly  is  because 
sheep  and  cattle  readily  eat  down  young  seedlings,  which  must 
therefore  be  protected  accidentally  or  otherwise  in  order  that 
they  may  reach  maturity. 

Howitt  deals  with  the  **  Influence  of  Settlement  on  the  Euca- 
lyptus Forests  "  in  his  paper  on  the  Eucalypts  of  Gippsland  (op. 
cil,).  He  speaks  of  the  annual  bush  tires  of  the  aborigines  which 
tend  to  keep  the  forests  open;  consuming  much  of  the  standing 
or  fallen  timber  and  largely  destroying  the  seedlings.     At  the 
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same  time  these  burnings  off  destroy  many  of  the  insects  th»t 
prey  on  Eucalypti.  When  the  white  man  came  be  diseoursgoi 
bush  fires,  and  the  joung  seedlings  had  now  a  chance  of  life. 
He  gives  spetific  instances  of  whole  tracts  of  country  bein^ 
coTei-ed  with  forests  of  young  saplings  since  the  advent  of  the 
white  man.  No  one  hot  a  more  intimate  knowledge  of  Gippsland 
than  Mr.  Howitt,  who  says,  ''in  spite  of  the  cleanngii  which  hai'e 
been  made  by  selectors  and  others  and  in  spite  of  the  destruction 
of  Eucnlypts  by  other  meaDH  (plaj^ues  of  leaf  eating  ioKecta)  the 
forests  are  more  widely  extended  and  more  dense  than  they  were 
when  Gippsland  wan  discovered  by  the  white  man.'' 

Thin  natural  spread  of  forests  should  ho  a  comfort  to  those 
who  are  apt  only  to  consider  the  destructive  action  of  the  timber 
getter,  and  to  lose  sight  of  the  compensating  influences  titat 
are  at  work. 

The  springing  up  of  3'oiing  forest  growths  where  there  was 
formerly  forest  is,  of  course,  common  enough  We  do  not  know 
how  long  many  seeds  will  remain  dormant  in  or  on  the  ground 
after  the  old  growth  has  been  remo^'ed.  It  is  not  an  uncommon 
thing  l[>  see  a  strii 
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nations  have  most  honorable  records  in  regard  to  the  advancement 
of  botanical  science  in  those  regions.  At  the  present  time  most 
of  the  botanical  work  in  the  Islands  is  being  done  by  Great 
Britain  and  Germany.  The  foriaer  is  carrying  on  the  work, 
speaking  generally,  in  an  intermittent  way,  organised  expeditions, 
for  collecting  purposes  and  investigation  being  infrequent.  She 
has  enormous  numbers  of  types,  and  largely  relies  on  th«  free-will 
contributions  of  travellers  and  others.  Germany,  on  the  other 
hand,  is  systematically  working  up  the  floras  of  her  dependencies, 
and  the  efforts  of  the  Royal  Botanical  Museum  at  Berlin  in  this, 
direction  are  continuous  and  indefatigable.  A  number  of  publi- 
cations, some  of  them  of  considerable  proportions,  have  already 
been  issued,  and  every  year  adds  to  the  volume  and  value  of 
them.  Our  German  friends  attain  these  results  in  a  variety  of 
ways.  Their  governing  officials  in  the  islands  often  include- 
scientific  men,  some  of  them  botanist-s,  or  at  all  events  botanical 
collectors.  The  Imperial  Government,  through  the  Royal  Gardens, 
at  Berlin,  or  through  other .  botanical  establishments,  wholly  or 
partially  defrays  the  expenses  of  young  botanists  engaged  in 
definite  lines  of  botanical  research.  The  medical  officers  of  her 
steamships  and  war-vessels  are  often  men  with  more  or  less 
botanical  training,  and,  I  am  given  to  understand,  receive  greater 
encouragement  to  solve  botanical  problems  or  to  make  botanical 
collections  than  do  British  officers  in  similar  situations.  The 
acquisition  of  botanical  collections  is,  in  a  measure,  incompatible 
with  that  preservation  of  faultless  tidiness  of  decks  and  other 
parts  of  the  ship  which  are  the  traditional  pride  of  a  commander 
of  a  British  man-of-war,  while  the  accommodation  available  to 
officers  for  the  storage  of  collections,  books,  ckc,  is  so  limited  as, 
in  many  cases,  to  preclude  a  man  from  preserving  any  specimens 
to  illustrate  the  observations  recorded  in  his  note-book.  This  is- 
the  more  to  be  regretted,  as  warships,  during  police  or  surveying 
duty,  often  touch  at  places  which  are  rarely,  if  ever,  visited  by 
trading  vessels.  Has  not  the  time  arrived  when  Australia  should 
systematically  undertake  a  share  of  this  botanical  work  in  the 
South  Seas  1     Are  we  to  sit  down  and  let  British,  French,  and 
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Kiermaa  botaiiiHts  (Jo  all  the  work  and  permit  the  world  to  asnime 
that  Australia  iH  unwilling  or  incompetent  to  help  to  reap  the 
hflrvesti  Cannot  the  Federal  Government,  or  individual  Stat« 
■Governments,  or  our  Univeriitieu,  despatch  youog  University 
graduates  with  mi^tont  to  iheiie  islands,  or  even  pay  the  expenan 
of  trained  collectors  to  syHtematiuaJly  acquire  material  for  the 
bi)t4iiiicil  eiititbhshments  of  the  maiuUnd?  I  am  not  suggcatiDg 
any  impossible  idea,  nothin '  costly  or  beyond  our  reaourcos  ia 
any  way.  Australia  l^  uakmg  up  to  her  responsibilities  aod 
destiny  in  various  ways  Her  StaiflH  ha\  e  federated.  Her 
troops  have  fought  shoulder  to  shoulder  with  those  of  other  parts 
of  the  Empire.  She  has  sent  forth  couiraercial  ambassadors  to 
IjOiidiin,  to  South  Africa,  and  to  the  East  to  make  her  name  and 
her  produets  better  known.  The  carrying  nut  of  my  suggestion 
to  maintain,  say,  two  younj;  botanists  and  one  collector  in  tJie 
Islands,  would  involve  an  aggregate  cost  scarcely  greater  than 
£1000  per  annum  forHalariea,  travelling  and  incidental  expensea. 
I  would  give  a  young  botanist  a  oommiasion  for  say  two  years, 
and  if  he  wi-re  doinif  good  work  and  desired  a  further  t-erm,  nn 
PKt.>nsioii  cuuld  be  niTiingerl.      It  will  be  swn  (hat  I  have  iillowed 
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tions),  whose  sole  duty  it  is  to  investigate  the  botany  of  New 
South  Wales,  is  largely  seized  with  its  duty  in  the  matter  of 
botanical  work,  but  I  hope  the  time  is  not  far  distant  when  our 
well-to-do  citizens  will  feel  moved  to  devote  a  portion  of  their 
wealth  to  the  advancement  of  botanical  work  irrespective  of  the 
political  borders  of  the  Australian  States.  It  is,  in  fact, 
impossible  to  investigate  the  botany  of  any  one  State  without 
overstepping  the  territory  of  others,  but  there  is  much  virgin 
country  yet  within  New  South  Wales,  and  I  trust  the  plea  I 
have  advanced  will  not  be  in  vain. 

7.  Hybridisation  Work  in  New  South  Wales. 

During  the  past  year  an  interesting  Orchid  hybrid  raised  by 
one  of  our  Members  (Mr.  F.  Godwin,  gardener  to  Dr.  John  Hay) 
was  exhibited  before  this  Society.  It  is  Cymbidium  Lotoianum 
X  (7.  ebumeum,  and  it  is  figured  and  commented  upon  in  the 
Gardeners'  Chronicle,  13th  July,  1901,  p.  25.  The  statements 
are  made,  "  This  is  the  first,  so  far  as  our  knowledge  goes,  cross- 
raised  and  flowered  in  Australia.  .  .  .  The  flowers  measured 
5|  inches  across,  which  is  quite  equal  to  the  standard  in  point  of 
size." 

For  an  account  of  the  extensive  and  successful  work  that  ha«- 
been  carried  out  in  Europe  and  America  in  regard  to  the  cross- 
fertilization  of  plants,  one  need  not  go  further  than  the  records 
of  the  Hybridisation  Conference  held  in  London  in  1899,  which 
was  fully  reported  in  gardening  and  botanical  journals,  and  in 
the  Journal  of  the  Royal  Horticultural  Society.  Mr.  Peter  Barr's 
address  on  Hybridisation  before  the  Royal  Horticultural  Society 
of  Victoria  in  August,  1900,  on  cross-fertilising  dafifodils  is  valu- 
able, and  so  also  are  the  papers  on  the  same  subject  by  Mr.  H. 
H.  B.  Bradley,  of  Sydney,  in  the  "Australian  Agriculturist"  for 
October  and  November,  1900. 

Mr.  Julius  H.  Camfield,  a  Member  of  this  Society,  contributed 
a  useful  little  paper  to  the  same  Journal  in  its  issue  of  November^ 
1901,  in  which  he  makes  suggestions  for  experiments  with  certain 
native  plants. 
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Many  «nccettful  variaLions  are  Dot  the  reisalte  of  experimenl, 
bul  (if  accident.  An  observant  man  making  his  roands  tbrcingbki* 
garden  haa  acqair^  fame,  and  »oni«tiinea  fortone,  bj  obMriiag 
peculiarities  in  the  growth  of  self-sown  seedlings,  fertilized  with- 
out hnman  aid. 

FrogresH  with  hyliridiaation  and  selection  work  in  Austnln  M 
slow,  04  we  have  not  at  prewnt  a  number  of  veUto-tio  vitamtaim 
poatesain);  lite  neceiuary  knowledge  and  enlhustasm.  as  in  older 
countries.  Many  experiments  in  hybridisation  (and  not  a  ff 
with  variclien}  have  been  carried  on  at  the  Sydney  Botanic 
GardeiiH,  chielty  by  Mr.  George  Harwood,  a  veteran  in  expori- 
raiintal  work.  In  fact  I  doubt  whether  any  man  has  done  more 
ill  this  direction  in  New  South  Wales  than  my  colleague.  I  am 
happy  to  «iy  that  some  experiments  are  still  proceeding  at  this 
establish  me  lit  in  regard  to  which  I  hope  to  be  able  to  announce 
auucemiful  results  later  on.  In  a  recent  Annual  Hcport  of  the 
Gardens  I  exprexwd  the  hope  that  we  may  have  a  small  physio- 
logical lalioratory  to  serve  for  the  headiguarters  of  experiments  in 
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all,  they  are  worth  recording,  and  even  negative  horticultural 
results  have  scientific  value. 

Returning  to  Mr.  Godwin's  work,  I  am  glad  to  hear  that  he  is 
working  at  Caitleya  and  Laelia  hybrids,  also  at  Cypripedium^ 
Zygopetalum,  Lycaste,  Dendrobium  and  Phaiiis. 

Mr.  Hugh  Dixson,  also  one  of  our  Members,  has  obtained  good 
results  with  Dendrobimn  bigibbiim  (an  Australian  species),  Phaius 
and  Spathoglottis;  while  Mr.  Williams,  gardener  to  Mr.  Onslow, 
of  Camden  Park,  has  done  good  work  with  Vanda  teres  and  several 
Cypripediuma.  Mr.  D'Arcey,  Orchid-grower  at  the  Botanic 
Gardens,  has  experimented  with  CcUtleya^  Laelia  and  Cypripe- 
dium;  while  Mr.  Hazlewood,  of  Botany,  is  another  experimenter 
with  Orchids. 

Most  of  us  admired  the  beautiful  Hippeastruins  raised  by  the 
late  Mr.  Burton  Bradley.  His  son,  Mr.  H.  H.  B.  Bradley,  has 
obtained  a  solid  reputation  with  Narcissus^  and  for  some  account 
of  his  work  my  readers  may  refer  to  his  paper  already  quoted. 
He  tells  me  that  his  father  left  no  record  of  what  he  did  with 
Hippeastrum^  and  with  regard  to  present  work,  he  writes,  "  What 
I  have  done  with  other  flowers  is  immature ;  perhaps  if  I  live 
another  twenty  years  I  may  have  something  to  say  about  it." 

Of  other  bulbous  plants  I  have  little  to  say.  The  late  Sir 
William  Macarthur  did  good  work  with  Gladiolus  and  Crinum, 
Mr.  Baptist  had  many  successes  with  Hippeastrum^  but  like  Mr. 
Burton  Bradley,  made  no  records.  Mr.  H.  Selkirk,  of  Sydney,  is 
at  work  cross-fertilising  bulbs,  and  we  may  expect  results  from 
this  conscientious  worker  in  due  course.  The  late  Mr.  T.  S. 
Mort  obtained  excellent  results  with  Phyllocactus.  Although 
the  employer  of  gardeners,  he  himself  undertook  the  work  of 
polliniating  as  a  recreation  from  his  many  absorbing  public 
pursuits.  Mr.  W.  H.  Catlett,  later  on,  did  good  work  with  the 
same  group  of  plants. 

With  Anthurium  Scherzianum  the  same  cross  has  given  Mr. 
Godwin  rose-pink,  geranium-lake,  and  a  good  white  variety.  Mr. 
G.  H.  Kerslake,  of  Rookwood,  has  done  a  good  deal  in  cross- 
fertilising  Chrysanthemums  and  Bouvardias,  and  has  attained 
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jwrnie  fine  result*.  Both  he  and  Mr.  J.  H.  Horton  Iiave  nii 
gotid  ChrjBanttiemuin.t  wliich  have  been  approved  in  EngUi 
Mr.  Kerslake  and  Mr.  \V.  M.  ButU>rworth  have  both  raised  » 
fine  Dahliax,  &nd  Mr.  H.  J.  Carter  hat  raised  some  verr  g( 
Carnftlions. 

A  considerable  number  of  floriiits'  flowers,  such  as  Il<x 
DahlinH,  Carnations,  PaDHieu,  Gladioli,  Hippeaetrurns,  &c,  hi 
l)een  mi)K<]  by  various  horticulturists  of  thi^  StAte,  )>iit  I  bl 
no  details  of  their  work,  nor  do  I  even  know,  in  moflt  eat 
whether  they  were  crosses  or  varieties. 

Let  nie  invil«  your  attention  to  the  beautiful  water-coU 
dntwiugH  of  a  fine  series  of  flihiKut  r&ised  at  the  Sydney  Botai 
Giinlens  by  Mr.  George  Harwood  They  are  true  hybrids, 
my  opinion,  although  there  in  some  doubt  at  present  as  to  what! 
the  parents  are  distinct  species  or  only  extreme  forma  of  I 
variable  H.  rona-xineiint. 

The  drawings  show  five  seedlings,  the  parents  ijeing  //.  ro. 
eineanis,  var.  General  CourlsffU  (poUeu- bearer),  and  ff.  sp.  (pi 
haps  a  f.irm  of  //.  roM-iin^nxini  from  the  South  Sea  Tslan 
(seeil-bedrer).     ')nlv  one  fruit  has  been  produced  from  the  set 
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8. — Comparative  Study  of  Seedlings  and  Suckers 

(A  Phase  op  Ontogeny). 

"  I  would  call  attention  to  recent  researches  in  plant  ontogeny; 
the  investigation  of  embryonic  development,  the  comparative 
study  of  seedlings,  and  such  observations  as  have  been  recently 
made  by  Prof.  R.  T.  Jackson  upon  the  reappearance  of  juvenile 
and  ancestral  traits  in  offsets  and  runners."* 

Dr.  Robinson  then  points  out  that  while  systematic  zoologists 
have  long  made  use  of  ontogeny  in  determining  group  affinities, 
botanical  taxonomists  have  been  much  less  successful  in  drawing 
from  the  early  stages  of  plants  like  inferences.  "  Ontogeny  has 
for  the  plant-taxonomist  a  wealth  of  information  as  yet  unrevealed 
regarding  the  affinities  of  genera  within  the  family,  and  species 
within  the  genus.  .  .  .  The  form,  position,  and  venation  of 
leaves,  the  nature  of  the  petioles,  stipules,  pubescence,  and  glan- 
dularity,  all  shown  in  the  seedling,  are  significant."  Let  me 
draw  attention  to  this  fascinating  field  of  enquiry  in  Australia. 
The  only  genus,  as  far  as  I  am  aware,  in  which  observations  have 
been  systematically  made  in  this  direction  is  Eucalyptus,  Mueller 
drew  attention  to  the  value  of  seedlings  and  suckers  for  diagnostic 
purposes,  and  Mr.  Deane  and  I  may  fairly  lay  claim  to  have 
insisted  on  their  great  importance  in  taxonomic  work.  Lubbock's 
work  on  seedlings  will  at  once  occur  to  one  in  this  connection. 
Mr.  L.  Cockaynet  has  recently  published  some  valuable  observa- 
tions on  seedlings  in  continuation  of  his  former  researches,  while 
at  the  Sydney  Botanic  Gardens  I  have  inaugurated  a  systematic 
examination  of  seedlings.  The  study  of  suckers  and  seedlings 
places  a  powerful  weapon  in  the  hands  of  systematists  in  the 
classification  of  plants.  It  is  obvious,  of  course,  that  the  experi- 
menter who  undertakes  this  line  of  research  should  either  be  a 
good  systematist  himself,  or  should  co-operate  with  one.     I  have 

*  Prof.  B.  L.  Robinson,  op,  cit, 
t  An  Inquiry  into  the  Seedling  Forms  of  New  Zealand  Phanerogams  and 
their  Development.     Traru,  N,Z,  Instil,  xxxiii.  265. 
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UiuN  cursorily  f)llude<i  lo  a  subject  which  is  so  importaaV 
full  ut  geiii'ml  intermt  that  it  deserves  much  ampler  treatan 
9.  — ErcALTPTus- 
(o)  A  critical  rerition  of  ihe  genus. 
Munyyeanof  travel  in  our  foresU,  and  critical  examini 
of  butanic&I  material,  brought  the  fact  home  to  me  vbtv  clt 
thai  in  many  cases  it  was  aecessar}'  ta  obtain  aceesa  to  ^^ 
Many  species  of  our  nfttioiial  genus  Eueaiyptu^  were  describe 
A  period  when  botanical  description  a  were  frequently  iutuieqi 
furthermore,  recent  monographers  had  not  access  to  certain  t 
at  alL  I  arrit-ed  at  the  cunclusioo  that  the  only  antisfactury 
uf  dealing  with  the  genus  was  to  obtain  tlie  original  descrip 
in  every  instance  and,  if  possible,  the  loan  of  the  Ij-pe,  a  gift 
co-type  or  a  fragment  of  the  type  or,  in  the  case  of  unic|ui 
drawing  made  by  a  botanical  artist.  The  principal  object  of 
visit  to  Europe  in  1900  was  to  ascertain  where  the  types  w 
and  to  inspect  as  many  as  possible.  T  made  copious  n 
foreign    herbaria,  made    arraiigemi 
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of  interesting  observations.  A.  number  of  discoveries  of  more  or 
less  importance  are  only  awaiting  time  and  opportunity  for  publi- 
cation; in  other  ca.ses  interesting  lines  of  enquiry  have  been 
suggested  which,  it  is  hoped,  may,  in  some  instances,  lead  to  ^ 
better  knowledge  of  the  genus.  The  research  has  developed  into 
one  of  far  greater  magnitude  than  I  anticipated  when  I  left  for 
Europe,  but  I  have  put  my  hand*  to  the  plough  and  will  not  turn 

back. 

6.    Variation  in  Bucalyptua  under  cultivation. 

The  variation  of  Eucalypts  under  cultivation  is  remarkable, 
and  study  of  it  promises  some  valuable  results.  So  much,  indeed, 
do  these  plants  depart  from  the  types  that  Naudin,  Trabut  and 
Kinney  have  between  them  described  a  large  number  of  new 
species  from  cultivated  plants  in  the  south  of  France,  in  Algeria 
and  in  California  respectively.  Mueller  always  maintained  (1) 
that  it  was  in  the  highest  degree  improbable  that  species  unknown 
in  Australia  should  have  persistently  escaped  the  notice  of 
collectors  other  than  seed-collectors;  and  (2)  that  the  cultivated 
species  were  really  varieties  of  spontaneous  species.  I  have  seen 
additional  cultivated  "species"  which  have  been  published  since 
Mueller's  death  and  others  which  he  never  saw,  and  I  also  agree 
that  those  I  have  seen  so  far  are  but  cultivated  varieties  of  our 
species.  However,  in  order  to  make  observations  really  valuable, 
collections  of  cultivated  Eucalypts  should  be  made  in  as  many 
parts  of  the  world  as  possible.  I  have  already  accumulated  a 
large  series,  and  it  is  my  intention  to  depict  variations  from  the 
type,  this  being  a  research  in  which  profuse  pictorial  illustration 
is  absolutely  necessary.  So  far  as  I  have  gone,  I  can  say  that 
Eucalyptus  under  cultivation  exhibits  variations  which  throw 
valuable  light  on  the  affinities  of  the  spontaneous  varieties  to  the 
types,  and  also  indicate  affinities  (perhaps  in  some  cases  unsus- 
pected) between  species.  When  our  facts  are  properly  classified, 
I  do  not  doubt  that  the  study  of  cultivated  forms  will  be  a  most 
powerful  adjunct  to  a  study  of  the  spontaneous  ones,  enabling  us 
to  better  assess  the  relative  value  of  species,  and  to  group  the 
members  of  this  protean  genus,  with  respect  to  their  true  affinities, 
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better  than  is  positible  in  the  preseut  state  of  our  knowledf^.  tii' 
connection  with  this  work  I  have,  as  hinted  already,  liveu  for 
some  time  collecting  seedlings  of  various  Eucalypts,  in  regiud  to 
which  I  (loaness,  otherwise,  full  botaniccil  material. 

The  genus  Eucalyplits  is  given  prominence  to  for  obvious 
reasonH,  but  the  amount  of  variation  iu  other  ^nera  mav  be  as 
great.  Where  Australian  Acacias  have  been  grovm  (or  long 
periods,  e.g.,  in  the  Riviera  ami  California,  variation  has  (in  some 
groups)  proceieded  to  such  an  extent  that  it  is  often  impossible  in 
the  present  stat«  of  our  knowledge  to  indicate  the  species  from 
which  they  have  sprung.  Variation  is  not  confined  to  the 
phj'llodes,  but  extends  to  the  minute  floral  organs. 

10.  What  is  a  Species! 
A  species  is  the  embodiment  of  a  theory — a  working  hypothe- 
sis. It  is  a  standard  or  rallying  point,  around  which  we  range 
the  vegetable  units.  No  species  can  be  absolutely  definite,  except 
a»  regards  the  type  itself,  although  in  the  present  state  of  our 
knowledge  the  contrary  may  appear  to  hold  good  in  Konic  cases. 
Wr   strive  after  li  wrong   ideal    l>y  making   the   boundaries  of  a 
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yet  he  had  the  temerity  to  give  an  exhibition  of  reckless  species- 
making  that,  as  far  as  I  know,  stands  unparalleled  in  the  annals 
of  botanical  literature.  As  a  '*  shocking  example "  of  what 
lengths  an  unbridled  systematist  may  go  to,  it  certainly  should 
not  be  buried  in  the  pages  of  a  geological  Blue-book. 

EuCALYPTTOiE. 

I.  Dried  specimens  of  the  sprigs  in  separate  papers,  the  different 
genera  (all  new),  or  the  principal  diTisions  of  the  family, 
marked  on  each  : — 

1st  Series 68 

2ndSerie8    297 

3rd  Series    160 

4th  Series  (species  growing  on  the  Qovemment  Domain,  Melbourne)  39 


564 

n.  Species  and  varieties  contained  in  small  paper  bags,  labelled  as 

above,  each  containing  capsules,  leaves,  and  (where  pro- 
curable) seeds  and  buds  : — 

1st  Series ^ 33 

2nd  Series •• 167 

3rd  Series    691 

4th  Series.     From  the  Government  Domain 39 

930 
III.  Papers  of  sprigs  of  the  capsules,  etc.,  collected  on  the  Blue 

Mountains,  New  South  Wales 26 

TotaZ  of  species  and  varieties  ' 1620 

Pines, 

A  series  of  large  bags  and  tin  cases,  numbered  and  named,  of  all  the 
species  of  Casuarinece  examined  and  determined  from  26th 
.July  to  29th  September  (a  few  separate  packets  of  "  unex- 
amined species")    201 

A  series  of  large  bags  and  tin  cases  of  my  new  genus  Echinocarpiu 

or  Grass  Pines,  numbered  and  named  ...      21 


222 

**  List  of  species  of  Casuariness  or  Australian  Pines,  discovered,  named 
and  described  by  Mr.  Swainson,  and  of  which  seeds  and  cones  (mostly  in 
abundance)  have  been  collected  for  the  Victorian  Government.*' 


79H  prksidekt's  address. 

Then  follows  a  list  of  213  htpeciiM  of  C&suarincje,  with  lx>Ui) 
uainex  ftnd  English  equivalents.     Mr.  Swainson  has  a  note  :— 

"  Id  several  inst&iiceii  difTereul  speciea  and  nunibera  appeor  under  tbe  a 
apeclHc  name.  All  these  must  therefore  lie  couaideted  provisional;', 
uoae  Uom  not  keeping  a  meinor&ndum  o(  the  a&nieK  I  hod  nlreadj  a 
Withijut  u  single  book  to  relei  to,  I  have  been  obliged  to  leave  several  of 
lattcT  Hpeciea  onnaiaed  (although  described)  rom  having  exhausted  kU 
gpecilie  names  I  can  think  of  that  were  at  all  applicable  to  the  species." 

There  were  two  portfolios  -'with  drawings  and  dii«secti< 
mitui'al  size  and  magnilied,  of  different  species  and  ^nerft* 
£HCa!ypUdete."  ..."  These  drawings  will  be  personi 
delivered  to  the  Curator  before  I  leave  Melbourne." 

I  have  not  been  able  to  tra^.'e  what  became  of  the  drswii 
descriptioua  (of  Eucalyplidna:  and  Casjiariitere)  and  of  the  sp 
menu.  Mueller  probably  allowed  them  to  find  iheir  way  to 
rubbish  heap. 

Hooker's  Journal  of  SoCany,  vi.  1S6  (IS54),  has  some  fart 
information  in  regard  to  Swainson's  Botanical  Report.  Lae 
Governor  Latrobe  appointed  Mr.  Swaiiison  "to  study  and  rep 
on  the  timber  of  the  culony  (Victoria),  chiefly  Eucaly/iti  i 
C'lU'inriwiv."  Till'  Journal  contains  a  letter,  dated  2nd  Octiii 
\!i7C.,  frnrii  S\v;iiiniiii   to   l.iUrob.',  whk'li  is  not   L'i>nt(iin.-il    iii 
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alluded  to,  with  the  amouat  of  difference  in  the  forms  which  be 
ja  cuntinually  studying." 

Then  again  he  states : — 

"  Practically  when  a  naturalist  can  unite  by  means  of  inter- 
mediate links  any  two  forms,  lie  treats  the  one  as  a  variety  of  the 
other;  ranking  the  most  common,  but  sometimes  the  one  first 
described,  as  the  species,  and  the  other  as  the  variety.  But  cases 
of  great  difficulty  sometimes  arise  in  deciding  whether  or  not  to 
rank  one  form  as  a  variety  of  another,  even  when  they  are  closely 
connected  by  intermediate  links  ;  nor  will  the  commonly -assumed 
hybrid  nature  of  the  intermediate  forms  always  remove  the 
difficulty." 

An  extensive  acquaintance  with  the  genus  Eucalyptus  shows 
me  that  the  more  one  proceeds  with  a  study  of  it,  the  more  we 
find  barriers  break  down,  variations  presenting  themselves  in  the 
most  unexpected  ways.  Let  me  illustrate  my  point  by  a  homely 
diagram.  The  centres  of  the  circles  are  species,  we  will  say 
Buealypttig  gracilis  and  E.  odorata,  for  the  sake  of  argument. 


Around  the  centre  of  each,  forms  accumulate  which  more  and 
more  diverge  from  the  types,  as  shown  by  the  spreading  circles. 
The  plant  represented  by  the  circle  at  Z  still  belongs  to  odorata, 
but  it  is  a  good  deal  removed  ii-om  the  type.     As  these  circles 


diverge,  they  intersect  the  circleii  belongiug  to  other  species,  aay^ 
■t  A  for  t^xuruple.  In  otiker  words,  a  plant  at  A  pArtakea  of 
ntrUtin  diameters  both  of  gracilis  anil  odoraia.  A  syat«mati«t 
roay  thinic  it  his  duty  to  interpose  a  apecies  at  A,  as  he  is  uoabl* 
to  recognise  it  as  a  form  of  gracUin  more  than  otloraia.  This 
does  but  alwr  the  position  of  the  difficulty,  ae  farther  discovetie* 
bring  to  light  fresh  circles  which  invadeother  spheres  of  influence.* 
To  put  the  matter  in  another  way, — where  it  is  fouud  that  two 
apecies  have  affinities,  a  man  may,  by  unduly  concentrating  his 
attention  on  one,  imagine  that  the  forms  of  both  may  be  looked 
upon  as  forms  of  one.  For  example,  it  is  quite  easy,  by  a  kind  of 
induction,  to  make  all  specimens  of  odoraCa  and  ijracilw  forms  of 
one  oi'  other  apecies  only.  This  is  where  the  personal  •iqti:iition 
comes  in,  and  to  quote  Darwin,  "  the  opinion  of  naturalists  having 
sound  judgment  and  wide  experience  seems  the  only  guide  to 
follow." 

A  further  remark  gf   Darwin's  is  much  to  the  point : — 
"  Heiioe  it  is  the  moet  fiourivhing,  or,  as  they  may  be  called, 
thp   dominant  species — those  which  range  widely,  are  the  most 
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Our  zoological  friends  sometimes  experience  a  similar  difficulty^ 
a  discussion  having  recently  taken  place  at  the  Linnean  Society 
of  London*  in  regard  to  the  difficulties  that  present  themselves 
in  defining  and  naming  corals. 

In  the  matter  of  dealing  with  individual  differences  of  forms^ 
Darwin  may  again  be  quoted  : — 

*'It  should  be  remembered  that  systematists  are  far  from  being 
pleased  at  finding  variability  in  important  characters.  .  .  . 
Authors  sometimes  argue  in  a  circle  when  they  state  important 
organs  never  vary;  for  these  same  authors  practically  rank  thosa 
parts  as  important  (as  some  few  naturalists  have  honestly  con- 
fessed) which  do  not  vary." 

Dr.  Robinsonf  expresses  a  similar  view  in  different  language  : — 
'*  It  is  easy  to  see  that  species  as  now  recorded  in  literature  are 
by  no  means  alike,  and  that  they  cannot  be  regarded  as  equiva- 
lents in  any  complete  or  logical  system  of  classification. 
Curiously  enough  the  term  "  species  "  seems  to  be  growing  more 
and  more  popular,  as  it  means  less  and  less.  I  Often  and  on  all 
sides  we  hear  lengthy  arguments  and  emphatic  asseverations  to 
the  effect  that  this  or  that  plant  is  a  *  perfectly  good  species/ 
and  if  in  the  course  of  monographic  work  a  so-called  species  is 
let  down  to  varietal  rank,  it  rarely  fails  to  find  somewhere  its 
ardent  defenders,  who  appear  to  hold  the  curious  view  that  the 
monographer  has  not  merely  expressed  a  scientific  opinion,  but 
has  somehow  perpetrated  an  injustice  upon  the  plant  or  its 
describer." 

It  will  soon  be  accepted  as  indisputable  that  **  species  must  be 
subjected  to  a  gradual  reclassification  along  more  definite  lines.  .  . 
Each  species  must  be  examined  in  the   light   of    vastly  more 


*  *'  On  the  necessity  for  a  provisional  nomenclature  for  those  forms  of  life 
which  cannot  be  at  once  arranged  in  a  natural  system."  By  H.  M.  Bernard. 
Abstract  in  Proceedings,  Nov.,  1900- June,  1901,  p.  10. 

t  Op.  cit. 

X  It  will  be^observed  for  Instance,  in  passing,  that  Mr.  F.  M.  Bailey  is- 
very  sparing  in  the  use  of  varieties,  making  his  named  forms  species  instead. 
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'CupioUH  m&teri&l  than  at  pre^^ent  exists  even  in  our  tnrgest 
herbaria.  .  .  .  Ijet  us,  then,  proceed  with  the  accumulation 
of  malerial,  with  the  collection  of  specimens  thai  may  illustrate 
each  species  at  every  stage  of  development,  in  every  part  of  its 
range,  in  every  environment  in  which  it  occurs.  In  thie  matter 
we  are  much  behind  zoologists;  they  often  work  witli  huudredt 
or  even  thousands  of  Npecimens,  while  we  try  to  draw  tika 
inferences  from  dozerni." 


11.  Thk  Ddtt  of  Clkabiv  Indi 


1  Species. 
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Mr.  J.  J.  Fletcher  has  shown*  what  sad  confusion  and  waste 
■of  energy  have  arisen  through  failure  on  the  part  of  the  early 
zoologists  to  preserve  records  of  their  Australian  types,  and 
although  Australian  lutanists  are  in  a  far  better  situation  tliau 
their  zoological  confreres,  there  are  many  instances  in  which 
«nergy  has  been  wasted  in  fruitless  speculations  in  regard  bo 
types,  which  are  of  course  the  foundations  on  which  systematic 
botany  rests.      Just   as  a  buOding   may  come   crashing   down 


through  a  defect  in  its  foundat 


of  ol>sprvations 


nd.'red  u 


s,  so  may  a  large  superstructure 
s  and  perhaps  even  mischievous 
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been  thought  of  until  the  expiry  of  the  first  half  of  the  nineteenth 
century.  But  the  method  of  indicating  a  type  is  perhaps  a  detail; 
all  that  we  should  insist  upon  is  that  the  author  shall  unmis- 
takably indicate  on  his  label  his  type,  and,  if  necessary,  afford 
access  to  it.  He  will  save  trouble  in  the  latter  respect  by  dis- 
tributing specimens  to  some  of  the  leading  herbaria,  with  the 
word  "  type "  indicated  on  the  label.  My  own  practice  in  the 
National  Herbarium  of  New  South  Wales  has  been  to  mark  a 
type  by  a  label  pasted  on  the  specimen  thus — 


TYPE 


and  I  have  been  punctilious  about  putting  ample  information  on 
the  label.  We  Australians  know  to  our  cost  how  difficult  sys- 
tematic work  has  sometimes  been  through  the  easy-going  ways  of 
systematists  who  have  preceded  us.  So  long  as  they  were  alive 
they  could  indicate  their  own  types,  or  believed  they  could,  but 
in  some  cases  they  have  passed  away  without  leaving  a  sufficiently 
clear  record,  and  botanical  anarchy  is  sometimes  the  result. 
This  matter  of  looseness  of  description  of  new  plants  is  ably  dealt 
with  by  Prof.  B.  L.  Robinson  in  a  recent  Presidential  Address,* 
which  renders  unnecessary  some  similar  remarks  I  had  prepared. 
I  will  only  say  that  ample  field  notes  should  be  attached  to  the 
specimen  wherever  possible.  Let  them  be  really  field  notes,  that 
is  to  say,  written  in  the  field  with  the  tree  or  other  specimen  in 
view,  and  with  the  impressions  sharp.  It  is  surprising  how  soon 
one's  memory  fails,  and  what  a  mine  of  information  there  often 
is  in  a  field  note,  in  a  brief  expression  or  form  of  words  written 
down  by  a  collector  with  little  or  no  idea  of  the  full  meaning  of 
his  words,  afterwards  to  be  read  in  the  light  of  ampler  knowledge. 

T  have,  in  a  disjointed  way  I  fear,  set  before  you  some  of  the 
results  of  recent  botanical  activity  which  are  of  special  interest 
to  us,  and  I  have  indicated  some  of  the  work  that  requires  to  be 
done.     Every  line  of  research  completed  does  but  open  out  a 

♦  Ov.  cit.  p.  763. 


isU  wliicli  stretches 
a  h«  Achieved. 


a  the  lioundless  iiifiniiv  of  \%-hat  r 


"  1  Bay  thAt  mat!  was  made  to  rtow,  not  stop: 
That  help,  he  needed  once,  and  needs  no  more. 
Having  grown  but  an  iDch  bj,  13  withdrawn  : 
Far  he  hath  new  deeds,  and  new  helps  to  these. 
This  imports  solel;,  man  should  mount  on  each 
New  height  in  vievi';  the  help  wherebj'  he  nioimts. 
The  ladder-rung  hie  loot  has  left:  niaj  tall. 
Since  all  things  suCfer  change  save  God  the  Truth." 

RoMBBT  BnowtiiKo,  "  A  Death  in  the  Desert." 

In  indicating,  with  stioh  fulness,  how  vast  are  the  fields  of 
botanical  science  which  remain  untilled,  I  hope  I  shall  not 
dishearten  even  the  youngest  member  of  our  Society.  Let  the 
survey  of  the  situation  rather  nerve  us  to  fresh  efforts,  and  let « 
stimulus  lie  the  memory  of  our  noble-hoarted  founder  whoee 
beneficence  to  us  should  be  recit«d  at  least  every  year  at  thi 
innual  gathering,  as  in  the  laudable  practice  of  the  University  a 


lemoration  "  of  beneiactors. 


I  the  happy, enthusiastic 
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before  31st  December,  1900)  from  the  previous  year,  leaving  a 
credit  balance  of  X31  8s.  2d.  The  income  of  the  Bacteriology 
Department  was  £586,  and  the  expenditure  £534  lis.  3d.;  with 
a  credit  balance  of  £82  9s.  lOd.  from  last  year,  leaving  a  credit 
balance  of  £133  18s.  7d. 

On  the  motion  of  the  Hon.  Treasurer  it  was  resolved  that  the 
suspension  of  the  operation  of  Rule  vi.,  providing  for  the  pay- 
ment of  entrance  fees,  should  be  continued  for  all  members 
nominated  or  elected  during  the  year  1902. 

No  other  nominations  having  been  received,  the  President 
declared  the  following  elections  for  the  current  session  to  have 
been  duly  made : — 

President  :  J.  H.  Maiden,  F.L.S.,  «fec. 

Members  op  Council  (to  fill  five  vacancies) :  Professor  T.  W. 
E.  David,  B.A.,  F.R.S.,  Messrs.  Henry  Deane,  M.A.,  F.L.S., 
M.  Inst.  C.E.,  (fee,  James  R.  Garland,  M.A.,  James  P.  Hill,  B.Sc., 
F.L.S.,  Prosper  N.  Trebeck,  J.  P. 

Auditors:  Messrs.  Duncan  Carson  and  Edward  G.  W.  Palmer, 
J.  P. 
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CONCLUSION  OF  THE  ADDRESS 

Delivered  by  the  Hon.  James  Norton  (then  President)  on  27th  March,  1901, 
and  now  substituted  for  the  last  three  paragraphs  published  in  page  794, 
Part  4,  of  the  Proceedings  for  the  year  1900. 

HOBART. 

At  a  meeting  held  at  Government  House  on  14th  October, 
1843,  the  members  of  the  Tasmanian  and  Horticultural  Societies 
and  other  gentlemen  determined  to  form  a  garden,  to  be  under 
the  care  of  the  Royal  Society.  The  Governor  subsequently 
assigned  to  the  Society,  for  that  purpose,  a  large  portion  of  the 
Government  House  grounds;  and  on  12th  September,  1844, 
announced  that  Her  Majesty  Queen  Victoria  had  signified  her 
consent  to  become  Patroness  of  the  Society,  under  the  designation 
of  "  The  Royal  Society  of  Van  Diemen's  Land  for  Horticulture, 
Botany  and  the  Advancement  of  Science." 

In  1847  Mr.  F.  W.  Newman,  of  Sydney,  was  appointed 
manager,  and,  after  a  short  interim  appointment  of  the  Rev.  Dr. 
Lillie,  Dr.  Milligan  was  appointed  Secretary  in  1848;  he  remained 
in  office  until  1860.  After  another  interim  appointment  of  the 
Hon.  W.  Archer,  the  late  Sir  James  (then  Dr.)  Agnew  was 
elected  in  1861,  and  he  remained  in  office  till  1885,  when  the 
present  Secretary,  Mr.  Alexander  Morton,  took  his  place. 

Mr.  Mewman  died  in  1859,  and  was  succeeded  by  Mr.  F. 
Abbott,  who  had  been  employed  under  him  and  is  now  in  office. 

In  1885  the  gardens,  together  with  the  Museum,  were  placed 
by  Act  of  Parliament  under  a  Board  of  official  and  other  Trustees 
and  endowed  with  X800  a  year,  with  liberty  to  supplement  the 
same  by  the  sale  of  plants  and  flowers,  but  comparatively  little 
work  has  been  done  for  want  of  space  and  funds. 

The  area  of  the  gardens,  which  are  situated  on  the  bank  of  the 
River  Derwent  and  adjoin  the  Government  House  grounds,  is 
about  20  acres,  and  they  are  kept  in  order  by  the  labour  of  seven 


meii,  Kuppleiuent«d  from  time  to  time  by  prison  labour.      Atusical 
bnnd  pei-formaoces  are  permitted  on  Sundayn. 

Pkrth. 

TheGoremment  Bottnieal  Garden  of  Perth  adjoins  the  benuti- 
fnl Qvv^mme.nt  House  Domain.  Its  urea,  iscomparatively  small, 
bvt  the  Curator,  Mr.  Daniel  Feakes,  under  whose  cooM-ol  the 
garden  was  placed  in  18^7,  h  aUo  charged  with  the  maDa^nient 
of  other  Government  gardens  and  of  various  parks  and  r«?servpii. 

To  this  gentleman's  zeal  and  untiring  energy  the  beuuty  and 
the  present  state  of  perfection  which  the  garden  has  ntt&iiiud 
appear  to  be  mainly  due. 

After  makin<|;  allowance  foi-  itn  youtb,  it  bears  very  favourable 
comparison  with  other  garden^i  of  the  same  character,  and  it  ia  to 
be  hoped  that  the  wondrous  indigenous  floral  wealth  of  the  State 
of  Western  Auatralia  will  encourage  the  cultivation  of  the  many 
Btrange  and  beautiful  plants  which  the  growth  of  civilisation  has 
so  nnfortunftie  a  tendency  to  destroy. 

The  late  Baron  von  Mueller  wa.i  up  to  the  time  of  his  denth 
(in  ISDUf  Cmsulting  li.itiiiiixi  u>  ilie  St.iU-,  anil  wat  sucooedcd  bj- 
Mr.  Fri'd.  Tunn-r.  nf  Syln.^v,        Dr.  A.  iMoniscin    is   l!ot;ir,i-l    u. 
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